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British Alkali Works 


OnE of the features of the annual report for 1926 on 
alkali works, a summary of which is published in this 
issue, is the continued decrease in the amount of 
ammonia products manufactured in this country. 
The quantity produced from gasworks liquor, which in 
1924 stood at 151,161 tons and in 1925 at 148,945 tons, 
declined in 1926 to 132,477 tons. A similar decline 
is noted in the amount of ammonia from liquor produced 
in other works (including coke-ovens, ironworks, 
producer gas, synthetic, etc.), the figures being 211,019 
tons in 1924, 201,667 tons in 1925, and 132,215 tons in 
1926. Taking the total amount of ammonia products, 
the output for 1926 was 264,692 tons, as compared 
with 350,612 tons in 1925, and 362,180 tons in 1924. 

The relatively high cost of recovery of sulphate as a 
by-product is reflected, it is pointed out, in the con- 
siderable drop in the number of works registered in 
recent vears. In many instances, however, the plants 
still exist, so that under more favourable conditions 
they may again be brought into operation. The 
prolonged coal mines stoppage has obviously had a 
very adverse efiect on the production of sulphate, the 
wholesale closing down of coke-oven plants involving 
non-production in these works for a_ considerable 
period. Gasworks were using other than their usual 
varieties of coal and were working under abnormal 


conditions generally, so that here also the effect was 
noticeable. The ammonia plant effluent problem has 
been under further consideration, and a body of 
full-time chemists of technical ability have now taken 
the matter in hand. 

As regards sulphuric acid works, the report states 
that there has been little demand for concentrated acid, 
and that plants have been less active than formerly. 
Although electrostatic precipitation has been used for 
some time in connection with oleum plants and also in 
some concentrating plants, its possibility in connection 
with the latter does not appear to have been fully 
realised. In extension of the department’s laboratory 
work, described in the previous report, it has now been 
possible to carry out a number of experiments on actual 
Gay Lussac tower exit gases. The object was to 
ascertain, as far as possible, what actually takes place 
under different conditions when Gay Lussac exit gases, 
normal and abnormal, are subjected to scrubbing with 
a limited amount of water. The results of the ex- 
periments are set out in detail in the report. As 
regards alkali works generally, the number registered 
in 1926 was 1,152, as compared with 1,177 in 1925 
and 1,210 in 1924. The number of separate processes 
of manufacture under inspection has declined from 
1,990 in 1924 and 1,928 in 1925 to 1,867 in 1926. 

The Scottish report is on very much the same lines 
as that for England and Wales. The official figures 
supplied by manufacturers show that the amount of 
salts of ammonia produced from gasworks, iron- 
works, coke-ovens, producer gas, and shale works in 
1926 was 58,800 tons, as against 78,905 tons in the 
previous year. The amount of tar distilled was 
153,630 tons in 1926, as against 188,827 tons in 1925. 
The amount of pitch produced was 35,394 tons in 
1926, compared with 54,265 tons in 1925. Incidentally, 
it is stated that Scottish coal has been found to yield 
nearly twice as much tar and ammonia as that obtained 
from imported coal. In the sulphuric acid industry 
production fell by another fifth, the loss being due to 
diminished recovery of ammonia compounds at blast 
furnaces and gasworks. There was a heavy fall also 
in the production of fertilisers. The prospects of the 
ammonia recovery industry are described as_ unat- 
tractive, the cost of the acid and the transport of crude 
liquor inducing many smaller works to run it wastefully 
to sea. The direct application to agricultural soil or 
an easier conversion to urea than at present is sug- 
gested as a possible method of the future. 

Attention is called to a rather curious complaint 
by a municipal surveyor on the River Forth, of injury 
by fumes from a chemical works to stone work and glass 
work of public and other buildings. The corrosion of 
stone was found to be irregular, some pieces, save 
from blackening by coal smoke, being as good as when 
first built in; others near by were seriously decayed. 
Whether or not the chemical works had contributed to 


Cc 








59° 


The Chemical Age 


June 25, 1927 





the damage previously is regarded as doubtful. The 
window glass, it was complained, bore on its outward 
surface a permanent and iridescent bloom, not to be 
removed by careful cleansing and polishing. This 
complaint was found to be true. Adjacent panes 
were differently affected—in some, the iridescent bands 
being vertical, and in others horizontal, while they 
varied also in degree of intensity. This appearance 
was later observed throughout Scotland, even in 
districts free of chemical works. No conclusion has 
been reached on the matter, and the only suggestion 
is that the composition of the glass or the methods of 
manufacture or the increased acidity of the air may, 


perhaps, between them supply the cause. 





The Therapeutic Substances Regulations 
THE joint committee constituted under the Therapeutic 
Substances Act, 1925, has issued (under date May 31) 
the regulations which will govern the production and 
sale of substances specified in the Act. The substances 
included in the schedule are salvarsan (and various 
derivatives), insulin, vaccines, toxins and antigens 
(including reagents for the Schick test for diphtheria, 
tuberculins, etc.), sera, antitoxins, and _ pituitary 
extract. The regulations require that a licence must 
be obtained for the manufacture of the therapeutic 
substances set out, adequate provision being made 
for the inspection of the licensee’s premises. If the 
substances are advertised or sold as a proprietary 
medicine, the “ proper ’’ name (as laid down in the 
regulations) must appear on the label. Provision is 
also made with regard to containers and labelling, 
to the standards of strength, quality, and purity to 
which the products must conform, and to tests for 
determining whether these standards have _ been 
attained. Imported substances will be required to 


conform to the regulations. The licensing authority 
is the Minister of Health in the case of England and 
Wales, the Scottish Board of Health in the case of 
Scotland, and the Minister of Hoine Affairs for Northern 


[reland in the case of Northern Ireland. The regula- 
tions will come into force on August 6, except those 
regarding labelling, which will come into force on 
February 6, 1928. The Minister of Health has inti- 
mated to the Association of British Chemical Manu- 
facturers, that in the initial period immediately after 
August 6 some latitude will be observed in the applica- 
tion of the regulations, so as to allow for the clearance 
of existing stocks, and for those concerned to become 
familiar with the new requirements. 

It is mainly to insulin and the salwarsan group that 
chemical interest attaches, and in regard to the 
latter a very interesting point deserves to be 
noted. After enumerating the provisions relating to 
dihydroxydiaminoarsenobenzene, its sodium methylene- 
sulphoxylate, and its sodium methylene sulphate (to 
be known respectively as arsenobenzene, novarseno- 
benzene, and sulpharsenobenzene), the regulations 
state that “‘in the case of any derivative of arseno- 
benzene other than those specified . . . the applicant 
for a manufacturing or an import licence shall submit 
to the Licensing Authority with his application a 
statement of the true chemical nature and composition 
of the derivative.” This point seems to call for 
further elucidation. It is not usual in this country for 


the nature of a substance of genuine scientific thera- 
peutic value to be kept secret. This does not hold 
good throughout the world: it is well known, for 
example, that the nature of certain German prepara- 
tions has not been revealed. In disclosing the chemical 
composition of an important new derivative of 
‘“ arsenobenzene ”’ to the licensing authority, it seems 
possible that a British manufacturer might sometimes 
be putting himself at a disadvantage. Even though 
such substances are neatly always patented, this matter 
still deserves consideration. The ideal state of affairs 
would seem to be an international arrangement 
whereby the nature of all officially-recognised thera- 
peutic substances would be disclosed. The import- 
ance attached to the new regulations in Germany is 
indicated by the fact that Die Chemische Industrie, 
the organ of the Union for the protection of German 


chemical interests, publishes a translation of the 
complete text of the regulations. The Therapeutic 
Substances Regulations will, no doubt, as_ ex- 
perience of their working is gained, be extended or 
modified as may become necessary. It is clear, 
however, that their action may give rise to some very 
interesting developments. 





The Merchant’s Place in Trade 
THE increasing difficulties that beset the chemical 
merchant were again emphasised both by the retiring 
chairman (Mr. Victor Blagden) and by the new 
chairman (Mr. F. T. T. Reynolds) at the annua! 
meeting of the British Chemical and Dyestuffs Traders 
Association last week. The difficulties come from 
three directions—from legislative and departmental! 
restrictions on imports, from the direct control. of 
sales and distribution by manufacturing firms them- 
selves, and from the growth of large groups of manu- 


facturing interests, the greatest example of which is 
the recent formation of Imperial Chemical Industries. 
The merchant is essentially a free lance, exploring 
every avenue of trade open to him in competition with 
both manufacturing and merchanting rivals, but even 
he has now been driven by force of circumstances to 
combine for his own defence, so as to be able to act 
collectively where collective action on the part of 
others threatens his interests. In this he has been 
successful to the extent of having established an 
Association that cam now speak for the merchant 
community, and obviously the larger the number of 
traders it represents, the greater must be the weight 
with which the Association speaks. 

It is clear that between the merchant who desires 
the fullest possible freedom from restrictions and the 
manufacturer who desires to eliminate the merchant 
altogether there can be very little common ground, and 
it is the merchant’s constant complaint that the 
Government and its administrative machinery favour 
the manufacturer to the merchant’s detriment. On this 
point the parties charged must present their own defence. 
The official is usually quite a neutral type of mind, 
which carries through whatever instructions it is under; 
the real point is that recent legislation and regulations 
are definitely designed to restrict the merchant’s free 
activities in imports and to favour home production. 
The policy is clearly expressed in the Dyestuffs Act, 
in the Safeguarding Acts, and in the Trade Facilities 
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grants to great new undertakings like Synthetic 
Ammonia and Nitrates, Ltd. There is, however, a 
distinct distance between trying to restrict importation 
for the specific purpose, for example, of developing 
a national dyestuffs industry, and seeking to put the 
merchant out of action altogether. Diminished 
though his field has been in recent years, there must 
always remain a certain margin of trade in which the 
merchant can operate, and he is entitled to say that 
this trade is not only to his own interest but of interest 
also to the shipping industry and to trade generally ; 
and, moreover, to contend that free competition is a 
definite factor in keeping down prices to the consumer. 
These points were all made very clearly in last week’s 
speeches, and seem fairly entitled to consideration. 





Colour Users and Foreign Dyestuffs 
ONE of the most interesting points dealt with in the 
annual report of the Colour Users’ Association, to be 
presented to the annual meeting next week in Man- 
chester, is the reference to the recent survey of the 
dyestuffs situation on the Continent. From the data 
obtained by the Association’s representatives, the 
conclusion was drawn that prices generally were lower 
on the Continent than in England. Particularly did 
this apply to vat dyes and imported German colours 
in France, where a duty is payable on all imported 
colours except German reparation dyestuffs, and where, 
irrespective of price, no foreign dyestutf of which an 
equivalent is made in France can be imported. In 
Italy the prices compared ‘‘ not unfavourably ~ with 
our own, though the vat colours were lower. The 
wages paid were considerably lower. Colour prices 
in Switzerland were found to be slightly higher than 
here, with the exception of vat colours. The German 
dyestuff manufacturers asserted that their prices for 
dyestuffs used in Germany were, approximately, 60 per 
cent. to 70 per cent. above the pre-war level, and that 
a similar state of things existed in Holland. Great 
difficulty was experienced in getting direct access to 
colour users in Belgium, and reports of prices varied 
considerably. 

The establishment of contact with continental users 
and associations is regarded as an important achieve- 
ment, and one suggestion, arising from the visit, is that 
representatives of the textile trade should be estab- 
lished in competitive countries such as France, Italy, 
and Germany, the present Consular and Overseas 
Department representatives being unable, in the 
opinion of the deputation, to give to the textile trade 
the attention it deserves as the leading export trade of 
Great Britain. Another matter which the deputation 
carefully considered was the possible effect of the 
amalgamation of dye manufacturing concerns on the 
position in this country as regards the Dyestuffs Act. 
The annual report contains numerous other points of 
interest which will no doubt come up for discussion at 
the annual meeting. Among the subjects with which 
the Chairman proposes to deal is that of the “ Fadeless 
Dye” guarantee, another example of the increasing 
attention that this problem of colour fastness is 
receiving. 

The report contains the reasons which induced the 
Association to urge the reduction of the “’ price 


factor” from 2} times the pre-war price to 2, but, as 
announced recently, this change has‘already been 
determined on, and will come into effect in September 
next. 





Russian Chemical Research 

Part 9g of Vol. 58 of the Journal of the Russian Chemical 
Society, covering a total of 222 pages, contains 21 com- 
munications, which are of the usual high standard. 
This part concludes Vol. 58 and contains also the 
author and subject index. The analysis of this 
index shows that 124 original papers, covering a total 
of 1,397 pages, were communicated to the Society 
during 1926, which compares favourably with other 
scientific journals. 

Special reference must be made to a very interesting 
paper from the laboratories for tinctorial chemistry of 
the Technical High School at Moscow, by P. P. Victorow 
and S. N. Sirkine (pp. 1,351-1,361). These authors 
have compared the mordanting properties of synthetic 
digallic acid with those of natural gallotannin and have 
come to the conclusion that they are in every respect 
the same. This concludes a very interesting chapter 
in organic chemistry. It was suggested by Schiff as 
far back as 1871 that gallotannin contains a digallic 
acid nucleus, and this was confirmed by Nierenstein, 
who isolated digallic acid from gallotannin in 1910, and 


by Emil Fischer, who synthesised this compound in 
Ig12. It was also found by Nierenstein in 1912 and 
by Zetsche in 1923 that the tanning as well as the ink- 
producing properties of digallic acid are the same as 
those of gallotannin, and the same conclusion has now 
been reached by the Russian chemists as to the mor- 
danting qualities of these two compounds. All this 
goes to show that the chemistry of gallotannin, which 


has attracted Scheele, Mussin-Pushkin, Davy, Liebig, 
and Berzelius, in addition to the other chemists 
already mentioned, has reached agreement as far as the 
presence of the digailic acid nucleus in gallotannin is 
concerned. The work of Victorow and Sirkine 1s, 
therefore, a valuable addition to the whole question, 
as it establishes one more conclusive point of this very 
involved probJem. 
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Chief Inspector’s Annual 
Reduced Output of 


We give below extracts from the 63rd annual report on alkali 
inspector (Drv. T. Lewis Bailen 
THE total number of works registered was 1,152, which 


entailed the inspection of 1,867 separate processes ; there was 
thus a reduction of 25 in the number of works and of 61 in 
the number of processes as compared with the previous 
year No works were found operating without having been 
registered 

The number of visits of inspection by the district inspectors 
to registered works during the year was 3,661, in the course of 
which 2,068 quantitative estimations of the noxiousconstitu- 
ents of chimney and other gases, escaping from the processes 
in operation, were made. 


Investigation of Complaints 

In addition to the work of inspection, it has been necessary 
for inspectors to investigate a number of complaints, which, it 
was found, concerned processes that are not registrable under 
the Act, and in two instances the assistance of the inspector 
was sought with a view to the abatement of the nuisance. In 
recent years this has happened on a number of occasions, 
and it has been possible to ameliorate the conditions ex- 
isting in the neighbourhoods from which the complaints 
have come 

As new processes, in which noxious or offensive gases are 
evolved, are brought into use, in addition to the processes 
enumerated in the First Schedule to the Alkali, etc., Works 
Regulation Act, 1906, it is desirable that they should be brought 
under inspection. Section 4 of the Public Health (Smoke 
Abatement) Act of 1926, which has recently been passed and 
will come into operation on July 1, 1927, enables this to be 
done from time to time, the Act prescribing that ‘‘ the Minister 
of Health may, after a public inquiry and after consultation 
with any local authorities or other interests concerned, make 
orders: (a) extending the list of noxious or offensive gases 
mentioned in section twenty-seven of the Alkali, etc., Works 
Regulation Act, 1906; and (b) extending the list of works 
mentioned in the First Schedule of the said Act; and any 
such order may prescribe the qualifications subject to which 
subsection (1) of section seven of the said Act shall apply 
in the case of any noxious or offensive gas, or in the case of any 
works, included in such order.’’ Furthermore, under the Act 
an inspector may be authorised to enter and inspect any work 
which is likely to cause the evolution of any noxious or 
offensive gas, notwithstanding that the Alkali, etc., Works 
Regulation Act, 1906, may not apply to such work. The 
necessary investigations can thus be made before it is decided 
whether any such work should be brought within the provisions 
of the Act of 1906. 

The number of complaints received during the year from 
outside sources was 14, considerably fewer than during the 
previous year. Four of these related to processes not subject 
to registration. In two of them dust was essentially the cause 
of the nuisance; the district inspectors discussed working 
details with the works managers, and conditions appear to 
have been improved. 

Of the cases of nuisance alleged against registered works, 
mly one was of a serious nature, and it was due to the fact that 
repair of a subsidiary flue was being carried out when the main 
process was in operation, the result being the emission of an 
excessive amount of sulphur dioxide. It was not considered 
necessary to proceed to prosecution: a strong letter of 
warning was, however, addressed to the company owning the 
works. 

The prolonged stoppage of the coal mines brought with it, 
of course, general cessation of the manufacture of coke in coke 
ovens—a fact which is reflected in the statistics for ammonia 
and tar by-products. Te a large extent, however, chemical 
works in general continued to operate, only the importation 
of coal enabling them to do so. The operations were of 
necessity on a reduced scale, so that many units of plant were 
idle. In many instances the opportunity was taken to carry 
out repairs in order that plant might be fully equipped against 

h time as improved industrial conditions arrived. Large- 


sucn 
scale research work continued. 


Report on Alkali Works 


Ammonia Products 


works in England and Wales for the year 1926 by the chief 


and from the corresponding report for Scotland by Mr. J. W. Young. 


Alkali and Copper (Wet Process) Works 

The number of these works was 46, which is 5 less than last 
year. 

The Leblane process for the manufacture of saltcake and 
hydrochloric acid continues to be operated steadily. Con- 
ditions remain good from the Alkali Act standpoint ; plants 
are carefully operated, and there is more and more tendency 
to increase the efficiency of acid recovery so far as this is 
possible with the small margin existing. I-ow-level escapes 
of acid fumes are fewer, which means not only a still cleaner 
atmosphere in the neighbourhood of the works but also 
better working conditions for those operating the furnaces 
The newer modifications of mechanical furnaces are still on 
their trial. Silica ware for the condensation of hydrochloric 
acid is making headway to some extent. Copper (wet process 
works are still operated only to a very limited extent. 

Cement Works 

These works were very actively engaged until the price of 
fuel became prohibitive. The activities of chamber kilns 
were in particular curtailed as the coke supply became more 
and more reduced. A further number of 250-fout rotary kilns 
were brought into operation during the year. In the latest 
designs provision is made for passing the coal dust from the 
coal-drying and grinding plant to the kiln with the hot-air 
blast, thereby removing a possible source of nuisance; the 
adoption of induced draught by fan, to supplement chimney 
draught, is extending. There has been an absence of com- 
plaints of either smoke or dust, during the year under review, 
from registered cement works. In some works special means 
are adopted for preventing emission of dust in grinding, etc. 

Smelting Works 

The average acidity of the gases from the chimneys of these 
works is steadily getting lower. The satisfactory treat- 
ment of the gases evolved in the roasting of zinc blende, 
referred to in last year’s report, continues. It is desirable 
that we should be able to advance a step further and be able 
to deal with certain calciner gases lower in sulphur dioxide 
content than those already undergoing treatment. The 
gases from sintering processes, for instance, have a compara- 
tively low average acidity; they are usually of necessity 
accompanied by a very large excess of air and are frequently 
very dusty. It is thus evident that the problem of dealing 
with them is beset with many difficulties. There is some sign 
of progress, but so far it does not go beyond a partial recovery 
in special cases, and we must await the development of further 
efforts. 

Two cases of somewhat high acidity of the gases from 
works calcining tin ores have engaged the attention of the 
district inspector concerned. In one case satisfactory results 
have been attained by causing the gases to be washed with 
alkaline (lime) showers before they reach the chimney. The 
other case is not so simple, largely owing to the situation of 
the works: at this works, however, much has been done in 
recent years in the way of recovering metallic fumes, and 
proposals have now been made which, it is hoped, may effect 
considerable improvement as regards acidity of chimney gases 
without undue working cost. 

Two complaints were received against smelting works during 
the year. In one instance a new process was being started 
and for a while the most satisfactory conditions could not be 
attained ; the other complaint related rather to unpleasant 
smells from the works, which are in the immediate vicinity of 
dwelling houses 

Sulphuric Acid Works 

The operation of sulphuric acid units has given no cause 
for complaint: the few infractions noted have been due to 
quite temporary disorganisation. The average total acidity 
of exits from these plants was 1-08 in terms of SO, grains 
per cubic foot ; the highest average for any one plant was 2-71 
and the lowest 0-28 

In last year’s report, after a consideration of various points 
in connection with the lead chamber reactions, with special 
reference to nitre consumption, attention was drawn to the 
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possible conditions existing in the neighbourhood of steam 
jets and water sprays. In this connection it is of particular 
interest to be able to record the experience of Dr. J. Fischler, 
rzebinia, Poland, who has given his experience of the use of 
acid sprays instead of water sprays over a period of three 
vears (Zerts. t. angew. Chemie, 39, 55. January 14, 1926). He 
says the change has brought with it not only advantages as 
regards the average concentration of the acid formed, but, in 
addition, the average nitre consumption has fallen considerably, 
notwithstanding the increased output per unit of chamber 
space. 

In extension of our laboratory work described in last year’s 
report, it kas now been possible to carry out a number of 
experiments on actual Gay Lussac tower exit gases. The 
<lesire was to ascertain, as far as possible, what actually 
takes place under different conditions, when Gay Lussac exit 
vases, normal and abnormal, are subjected to scrubbing with 
a limited amount of water. 


Research on Gay Lussac Gases 

The apparatus employed consisted of a laboratory type of 
tower-scrubber, packed with broken pieces of hard glass 
tubing, followed by a train of Drechsel’s bottles. The scrubber 
was fed with water or with dilute sulphuric acid, as desired ; 
the Drechsel’s bottles were charged with hydrogen peroxide 
and water. A duplicate train of absorbers, charged throughout 
with hydrogen peroxide and water, afforded a means of 
determining the total weight of acid entering the system. 
It was found that : 

(i) In every case there was apparent loss of acid in the 
waterfed scrubber. In three experiments, where the weight 
of sulphur acids was determined by precipitation with barium 
chloride, in addition to the total acidity of the condensed 
acids of sulphur and nitrogen by titration with caustic soda, the 
loss of acid was found to be due to a deficiency of nitre acids, 
which indicates that SO, had reacted with NO or with NO, in 
presence of water to form H,SO, and N,O. 

(ii) When the total acidity of the entering gases was low, 
say, under 2 grains, stated as SO, per cubic foot, there was 
recovery of nitre acids in the water scrubber, the nitre acids 
being in excess ; with higher acidities nitre acids were absent 
from the condensate obtained in the water scrubber, the SO, 
being in excess. The efficiency of the water scrubber as 
regards absorption of SO, and recovery of nitre acids was 
highest when the total acidity of the entering gases was low. 

(iii) The efficiency of the scrubber, when fed with dilute 
sulphuric acid of 7° Tw., approximated to that obtained 
when water alone was used. With higher strengths of sul- 
phuric acid, say, over 14° Tw., the efficiency of the acid-fed 
scrubber was markedly lower. This is attributed to the fact 
that the reducing action of SO, on the nitre gases is greatest 
in presence of water: it is inhibited by acid of 14° Tw. and 
upwards. 

In presence of dilute sulphuric acid, therefore, there is no 
reduction of NO or NO, to N,O, and any reduction of acidity 
of the exit gases effected under these conditions is attributed 
to the absorption of SOg,, as such, and to the fixation of nitre 
gases in the form of nitrous and nitric acids. 

It has further to be remembered that experiment indicates 
that such fixation of nitre gases is most readily and completely 
effected when sulphuric acid is absent. This further emphasises 
the importance of so working the water scrubber as to main- 
tain the strength of the sulphuric acid in the effluent liquor 
at a minimum, certainly at a strength not exceeding the 
8° Tw. favoured by Messrs. Miller and based on working 
practice. 

Incidentally, one may record an experience which is of 
peculiar interest from a different point of view. The exit 
from a tower type of vitriol plant was of a particularly 
unpleasant character, although its total acidity was consist- 
ently under grain, stated as SO; per cubic foot. Complaints 
were made by the occupiers of a neighbouring property. 
With a view to further reducing the acidity of the gases, they 
were passed through a coke-packed tower fed with a limited 
supply of water, 25-30 gallons per hour. The acidity of the 
gases was thus reduced to 0°2-0°3 grain, and they no longer 
possessed their offensive character. 

There has been little demand for concentrated acid, and 
plants have been less active than formerly. At only one 
of these works has there been any cause for dissatisfaction ; 


exit acidities were there found running too high. Fan draught 
was not satisfactory and this was altered, with resulting 
improvement, though still s« arcely sufficient to make good 
results certain, A new scrubber is, therefore, being installed 
Although electrostatic precipitation has been used for some 
time in connection with oleum plants and also in some con - 
centrating plants, its possibilities in connection with the latter 
do not appear to be fully realised. Results have been recorded 
in recent years showing that 3-grain concentrator fumes can be 
reduced by this means consistently to 0.2 grain, all visible fume 
disappearing at the same time. 
Chemical Manure Works 

Eighty works are registered for this process, which is 16 
fewer than two years ago. At the major portion superphos- 
phate is made; the remainder consist of bone-dissolving 
works, flesh manure works, etc. Superphosphate manu- 
facture is still on a considerably reduced scale, as it has been 
for several years past. Where it has been carried on, opera- 
tions have been conducted with the usual excellent condensa- 
tion of acid gases, except in one instance, which came under 
notice towards the end of the year at a works where a new 
mixing plant had been provided with a fan that was much 
too powerful for the purpose for which it was intended. 

It was necessary to refer to the design of scrubbing plant for 
chemical manure works in the 58th annual report, and again in 
the 59th annual report, with special mention of fan draught, 
and it is disappcinting that attention should again have to be 
directed to this same pcint. 

In almost all works the acidity of the escaping gases, stated 
as the SO, equivalent cf hydrofluosilicic acid, has not exceeded 
o°I grain per cubic foot. The highest percentage condensation 
of acid gases for any one works was 99'9, the lowest 95°9 


Sulphate of Ammonia and Gas-liquor Works 

The relatively high cost of recovery of sulphate, as a by- 
product, is reflected in the considerable drop in the number 
of works registered in recent years. In many instances the 
plants still exist, so that under more favourable conditions 
than prevail at present they may again be brought into opera - 
tion. 

The prolonged coal mines stoppage of 1926 has had a very 
adverse effect on the production of sulphate of ammonia. The 
wholesale inevitable closing down of coke-oven plants involved 
non-production in these works for a considerable period ; gas 
works were using other than their usual varieties of coal and 
were working under abnormal conditions generally, so that 
here also the effect was noticeable. The plants that have 
operated have been conducted satisfactorily, and purifiers in 
general have been kept in good order. 

The ammonia plant effluent question having reached a stage 
where it was considered necessary that more complete investi- 
gation and experiment should be carried out in the works 
themselves, a sub-committee was appointed by the Institution 
of Gas Engineers to carry on such work, and full-time chemists 
of technical ability have now taken the matter in hand. 

At several works the evaporation of devil liquor in waste 
heat flues has been adopted, together with carefully regulated 
flow of the remaining effluent liquor to the place of disposal 
Substitution of an acid wash, in place of the final water 
scrubbing of coal gas, is also showing signs of development 
Increased attention is, moreover, being directed to the bene- 
ficial effect of the more complete separation of tar at the initial 
stages of coal-gas purification, together with early and com- 
plete separation of the tar from any accompanying liquor. 

Further work has been done in this laboratory during the 
year. It has been found possible to evolve a more satisfactory 
method of estimating the relative contamination of effluent 
liquors with higher tar acids, and good results have been 
obtained in the removal of phenol from effluent liquors by using 
a trough, in a waste heat flue, instead of the isolated tower 
previously employed. 

The results of the analysis of condensates obtained at two 
coke-oven plants are of sufficient interest to be given in detail 
With respect to the figures here given, particular attention 
may be drawn to the progress of separation of phenol from 
the gas. 

At Works A, 91 per cent. of this is found in the water-tube 
condensate in less than half the total liquor produced, the 
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remaining 9 per cent. being found in the water-scrubber liquor, 
which was fully half the total liquor. 

At Works B, 16 per cent. was caught in the atmospheric 
coolers in 8 per cent. of the total liquor, 65 per cent. in the 
water-tube condensers in 38 per cent. of the liquor, and 18 
per cent. in scrubbers in 54 per cent. of the total liquor. 

In the case of Works A the last two columns show the effect 
of even comparatively short storage on the thiosulphate and 
thiocyanate content of the ammoniacal liquor. 

Investigation of the ammonia plant effluent from one gas 
works with vertical retort system proved to be of very special 
interest. No less than 46 per cent. of the oxygen absorbed 
is due to phenol, and 47 per cent. to other bodies than phenol, 
thiosulphate, and thiocyanate, and from the aeration test it 
may be concluded that the major portion of this “ difference ’ 
figure is due to higher tar acids, which are capable of being 
largely kept out of the liquor, if suitable methods of tar 
separation in the early stages of the coal-gas process are 
adopted. 

Chlorine Works 

The number of chlorine works registered has increased from 
37 to 49 during the past two years. The use of liquid chlorine 
in the manufacture of various products, inorganic and organic, 
and for other purposes continues to extend ; this is responsible 
for the increased number of works of this class that have 
been registered. In some works quite a large number of 
units of chlorinating plant are in constant use. 

Complete absorption of any excess chlorine is essential, by 
reason of its exceedingly noxious character. This can be 
efficiently effected by means of towers fed with soda solution, 
the liquor being recirculated and a useful hypochlorite thus 
obtained. All processes in which chlorine is used need careful 
supervision in every detail to ensure the absence of chlorine 
escape either from the pipes conveying the chlorine to the 
process or from the process itself. 

Muriatic Acid works: Fibre Separation 

Emission of hydrochloric acid from these works has been 
kept down to a very low limit, and plant has been maintained 
in good order. Only one complaint was received, and that 
related not to hydrochloric acid but to dust from “ carbonised ”’ 
rags. The district inspector suggested means for abating the 
nuisance 

Murtatic Acid Works: Tinplate Flux 

The conditions under which the scruff from tinplating 
operations is treated are now such that there is little difficulty 
in preserving a perfectly satisfactory atmosphere in the 
neighbourhood of the works, the amount of hydrochloric acid 
emitted being negligible. Occasionally a little pressure has 
to be brought to bear on those responsible for carrying out the 
/perations, but, speaking generally, results have been very 
satisfactory. 

Sulphide Works 

These have all been well conducted. Complete absorption 
if any sulphuretted hydrogen is not accompanied by serious 
lifficulties ; proper supervision is, however, always necessary, 
ind it is worthy of note that supervision has been good. There 
has been no further adverse comment to make regarding the 
work especially complained of in last year’s report. 

Venetian Red Works 

There was cause for remonstrance at one works where 
opperas is roasted—this is referred to in the early portion of 
this report. Other venetian red works have all operated 
without offence throughout the year, the acidity of the evolved 
gases being satisfactorily reduced before their emission to 


atmosphere. 
Tar Works 

Several complaints were made to district inspectors as to 
excessive fumes from tar works. They related, however, 
not to anything given off in the actual distillation process, 
but to offensive fumes, carrying to considerable distances, 
from bitumen-mixing plants, which have come more into vogue 
in recent years owing to the modern methods of road surfacing. 
Much depends on the type of mixer used. With a mechanical 
mixing arrangement there is considerably less liability to 
evolution of fume than in the case of air blowing. In any 
case, fumes can quite well be draughted by means of a fan to 
a suitable condenser. Where this has been done, nuisance has 
ceased 


The Scottish Report 

The number of works registered was 154, in which wer 
operated 292 scheduled processes. I made 475 visits to 
these works, and 27 to others not on the register: in the 
course of my duties I performed 252 chemical tests of escaping 
gases: in no case were exceeded the limits of acidity pre- 
scribed by the Act. No legal proceedings have been taken. 

Three works were discovered to be operating a scheduled 
process, “ bisulphite,’’ without previous registration. The 
owners pleaded their ignorance of the Act, admitting that their 
manufacture had extended throughout many years. Their 
offence was condoned, after some hesitation in one case, on 
payment of fees for two past years. 

Complaint by the Burgh Surveyor of a town on the River 
Forth was made against a chemical work of injury, by fumes 
emitted, to stone-work and window glass of public and other 
buildings. The corrosion of stone was irregular; some 
pieces, save from blackening by coal smoke, being as good 
as when first built in ; others near by were seriously decayed. 
It was evident that the stone had been improperly selected. 
Whether or not the chemical work had contributed to the 
damage previously is doubtful, but through inactivity it can 
have had no recent share. The acids of coal smoke and the 
damp winds from the sea afford reasons sufficient. 

The window glass, it was complained, bore on its outward 
surface a permanent and iridescent bloom, not to be removed 
by careful cleansing and polishing. This was true. Adjacent 
panes were differently affected—in some the iridescent bands 
were vertical, in others horizontal ; they varied also in degree 
of intensity. This appearance later has been observed 
throughout Scotland, even in districts free of chemical works. 
The composition of glass, or methods of manufacture, or the 
increased acidity of the air, may perhaps between them supply 
the cause. 

By the courtesy of manufacturers, I am able to present the 
usual summary of raw materials and of products. It bears 
witness to the depressed state of trade, especially in the 
production of iron and of its associated industries :— 

Pyrites Blende and Spent oxide burned for Sulphuric Acid :— 


79,435 tons. 
100,865 
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Phosphates and Bones dissolved for fertilisers :- 





INMED ooh news s aie axe ae ease 43,130 tons. 
SER on Cong sce ed Pee Ree 59,279 
Salts of Tar Pitch 
Ammonia. distilled. produced 
Tons. Tons. Tons. 
Prom as Works =... 6.000050 18,719 132,522 25,053 
ee WOMB SS soc cee ste 816 11,114 5,418 
a 2,905 6,777 3,067 
SOUMORT GOS «2s. ocescss 2,405 3,217 1,856 
ee ee 33,895 — — 

DOtH) 0026.6 osccsco uss 58,800 153,630 35,394 
REN oi 2 ann ae oye me 8,905 188,827 54,265 


The ammonia is expressed as pure sulphate ; 776 tons were 
obtained as concentrated liquor ammonia and 323 tons as 
ammonium chloride. About 90,000 tons of tar were dehy- 
drated and partially distilled for road purposes. Scottish 
coal is said to yield nearly twice as much tar and ammonia 
as that obtained from imported coal. 


Alkali Works 

Excepting at one works, idle during a long period, operations 
were not more restricted than in 1925, notwithstanding adverse 
conditions. Hydrochloric acid was readily absorbed by other 
industries, and saltcake chiefly exported. 

The general average amount of hydrochloric acid discharged 
into the air was in each cubic foot of chimney gases 0°04 grain, 
the highest and lowest averages for any one work being o'10 


and 002 respectively. 
Tar Works 

In common with the last section, this also has suffered and 
from similar causes ; a consequence noted is the increased 
vield of naphthalene from tar distillates, and of that obstructing 
gas mains. Few of the older and less efficient stills now re- 
main ; at two works these are being demolished to be replaced 
before next season by stills of improved modern design. There 
has been no complaint. 
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Efficiency in Power Supply for Chemical Industry 
Notes on Plant Control Apparatus 


The problem confronting every power plant engineer is that of obtaining from the plant under his control the utmost efficiency 


combined with the lowest operating costs, and as fay as is possible the elimination of waste in other departments. 


2 ’ 
selow 


ave notes on some of the many types of apparatus which will aid the keeping of a reliable check both on input to the plant and 
on the load taken from it by various departments, and also act as a guide to the efficient working of the plant. 


Power Plant Economy 

WHEN an engineer decides to effect economy in his boiler 
house, he is confronted with the problem of obtaining instru- 
ments satisfactory for his requirements, and this at times 
isapt to prove a difficult problem. There area large variety 
f instruments intended to assist in the production of cheap 
steam. Some instruments offered for the purpose of measuring 
steam, water, carbon dioxide, etc., are frequently of the kind 
beloved by the chemist and consist of numerous glass tubes 
with rubber connections ; but whilst such apparatus may 
prove entirely satisfactory in a laboratory, it is of little 
assistance in the power plant, where the need is for some rugged 
type of instrument which will have the ability to remain in 
constant service, but which at the same time will require the 
minimum of attention. 

In large generating stations an engineer is usually employed 
for the purpose of keeping in order the various instruments 
installed and checking them, so as to ensure that they 
are working to a reasonable degree of accuracy. The indus- 
trial boiler house rarely has a man for such a purpose, and 
therefore considerable attention has been paid during recent 
years to the study of the needs of the industrial user, and 
instruments are now available built so as to give, at all times, 
reasonable service combined with the minimum expense and 
maintenance. An instrument which is simple in design and 
stoutly constructed is the Bailey Meter, manutactured by 
Industrial Combustion Engineers, Ltd., of Wybert Street, 
London. A knowledge of power plant performance is essential 
before any economies can be effected, and the employment of 
steam flow meters for the purpose of ascertaining the amount 
of steam supplied to various departments in a factory is now 
becoming common practice. With a knowledge of the steam 
costs secured, steps can be taken to ascertain whether steam 
in excess of reasonable requirements is being consumed, and 
if this is the case, effective measures can be taken to reduce the 
amount supplied. 

Having obtained steam costs is a step in the right direction, 
but it must be remembered that there is at least one other 
place in the works which can be a fruitful source of wastage, 
and that is the boiler house. 

Many instruments have been devised to assist in promoting 
combustion efficiency ; but frequently the design of these 

: has been such as to necessitate their having constant attention. 
If neglected they go out of service, and after continued bieak- 
downs, it is only natural that the boiler operators should lose 
faith in the instrument, with the result that little attention is 
paid to the results produced. It has been stated that to install 
a complete metering scheme for the boiler house is a very costly 
undertaking, but it can be shown that this is not so, and what 
expense is incurred is usually retrieved as the result of more 
efficient working within a reasonable period of time. 

An instrument with many special features is the Bailey 
boiler meter, which records on one chart the steam flow from 
the boiler and the air supplied for combustion. The instru- 
ment is so arranged that when the two pens are coincident, 
it indicates that the boiler is steaming at maximum combustion 
efficiency. 

The instructions to the boiler fireman are simple and the 
indications on the meter are such that they can be readily 
understood. It is interesting to note that the manufacturers 
of this instrument claim that the combination cf steam and 
air flow on the one chart dispenses entirely with the need for 
any form of CO, apparatus. This alone should merit the 
attention of every engineer who is interested in boiler efficiency. 
Another advantage of the Bailey meter is that as many as 
four records may be made on the one chart, thus greatly 
facilitating the work of the responsible engineer, who can 
obtain the complete “‘ story ’’ of the boiler operation arranged 
in such a manner that the records are directly comparable. 


Firing Control 

In order that a power plant engineer may effect saving in 
cost of fuel and work his plant most efficiently he should 
know the calorific value of his fuel, its moisture content and 
something of the ash content, and should have the means of 
determining these values. Apparatus of this nature is to be 
found in the Roland Wild pattern solid fuel calorimeter, 
which is a product of Alexander Wright and Co., Ltd., of 
London. 

It consists of a combustion chamber with screwed cap 
suspended from the cover by a stout tube furnished with a 
valve. The copper water vessel is surrounded by an outer 
casing heavily nickelled, the annular space between the two 
vessels forming an air jacket which prevents radiation and 
absorption. Anagitating paddle manipulated from the outside 
is provided, and a sensitive Fahrenheit thermometer, the scale 
being divided into tenths of a degree. 

The “ firing ’’ of this pattern is effected by hot wire, and 
the stirring paddle is worked by hand. In another pattern 
the firing is electrical and the stirring by spring motor. 

To obtain the maximum efficiency from his plant the 
stoker should have some visible indication of what is going 
forward in the furnaces, so that control may be exercised 
over the firing, the chief aids to such control being the draught 
gauges and CO, recorders. The S.A.W. patent CO, recorder, 
made by Wright’s, is a simple form of recorder, and will record 
not only the per cent. of CO, in flue gases, but also the draught 
if desired. All fluid levels are self-adjusting. 

The automatic adjustment of the liquid level makes this 
CO, recorder suitable for tropical countries and for positions 
in boiler-houses where theie is much heat. 

This firm also makes much apparatus of interest to the 
power gas user, and also pressure recorders, many forms oft 
thermometers, and gas analysis apparatus. 

The Foster Pyrometer 

Although subject to certain brilliant and notable exceptions, 
it is remarkable that there has been a widespread neglect 
in connection with proper temperature measurement as applied 





PYROMETER FOR SUPERHEATED STEAM (DIAGRAMMATIC). 


to steam power plants. The responsibility for this neglect 
may be fairly divided between the instrument makers and the 
power plant engineers. The instrument makers in the past 
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expected the engineer to use pyrometric instruments which 
were not specially designed for the conditions and requirements 
of steam power plant. The engineer, while taking great pains 
with fuel analysis and other measurements, has largely left 
the temperature to take care of itself or, if he has installed 
temperature measuring apparatus, he has not always insisted 
upon the requisite care and upkeep being provided, with the 
result that the instruments fell into an inaccurate and neglected 
ondition 

In view of the admitted economies and advantages which 
can be derived from accurate pyrometer control and the great 
improvements made in the instruments now available there 
is little excuse for this money-wasting neglect. Amongst the 
instrument makers who have specialised in instruments 
largely adapted for power plant service is the Foster Instru- 
ment Co., of Letchworth. The figure shown illustrates 
a diagrammatic assembly of a pyrometer, for instance, for 
superheated steam. Of course, the details of the installation 
vary largely with the particular power plant, but the parts 
shown illustrate the simplicity of the whole outfit. The 
simplicity of the apparatus is conducive to a much desired 
robustness. 

Utilisation of Waste Heat 

1y industrial processes, a large amount of heat is allowed 
) waste and this wastage is especially noticeable in 
steelworks, gasworks, and cement-making plants. For the 
purposes of utilising waste heat from cement kilns, the well 
own Babcock and Wilcox high gas velocity boiler has been 
developed, and a large number are now in operation. The 
vases from cement kilns are liable to arrive at the boiler heavily 
laden with dust, but no great difficulty need occur when 

asonable precautions are taken for thecleaning off of this dust. 

The gases leave the kilns working on the dry process, at 
1 temperature of 1,300° to 1,400° F., 


In ma 
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nd it will be seen readily that if 
the gases are not put to some 
ethcient method of utilisation there 
will be an economic loss, reducing 


the overall efficiency of the plant 
The accompanying plate illustrates 

typical plant consisting of boiler 
nd economiser working under high 
gas velocity conditions with induced 
draught fans recuperating the waste 
heat from a rotary cement kiln. 
The ‘output from the kiln over a 
measured period of six days was 
1,049 metric tons and the tempera- 
ture entering the boiler was 1,380° F 
The steam supplied by this boiler 
S sumecient to give an average 
from the turbo generator 
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output 


of 1,000 kw, and in addition it 
was estimated that the boiler 
supplied steam to the extent of 


22,400 lb. per hour. Babcock and 
Wilcox are now building boilers in 
connection with cement kilns, 
having 12,000 sq. ft. heating surface, 
and the evaporation obtainable should be 
of steam per barrel of cement produced. 

It was feared at first that the interposition of a boiler would 
attect the output of the kiln, as was also expected in the case of 
steel furnaces, but the induced draught fans produce ample 
draught. These fans can be driven either electrically or by 
steam, and in the case of the latter the exhaust steam can be 
utilised for heating the feed water. Many had thought that 
the dust carried over from the kilns would have a deleterious 
«ftfect on the boiler heating surface, would have a tendency 
to stick to the tubes, and also have a lowering effect on the 
output of. the boiler, but in practice no difficulty has been 
experienced in keeping the boilers externally clean. The 
dust being light shows (in the case of the dry process) but little 
tendency to stick to the tubes, and can readily be removed. 

In dealing with the waste heat from cement kilns, it is 
important that air leakage should be reduced to a minimum. 
Care must be taken in checking leakage at the kiln mouth and 
special inspection doors throughout the boiler are always 
prov Apart from cement plants, Babcock and Wilcox 


as much as 400 lb 


ided 





Ltd., have also installed plants for utilising the waste heat tron 
brick kilns and chemical furnaces such as those dealing with 
barium salts. In the latter, especially, the dust contents otf 
the gases are very high, but by. the use of calorised diamond 
soot blowers, no difficulty occurs in obtaining normal output 
from the boiler. 


Temperature Registering and Recording 

An extremely important point in boiler operation is the 
maintenance of temperature, and from this arises the necessity 
of installing indicating instruments which can be read easily 
from a distance and are, at the same time, sufficiently sensitive 
to be of use. The Budenberg Gauge Co., Ltd.’s Steel-tube 
mercury thermometers for registering temperatures up 
F. are made in two types—one with a rigid stem, and the 
other with a flexible tube lead, which is specially suitable 
for use with recording instruments which need to be kept away 
from the source of heat. 

These instruments consist of a cylindrical steel 
formed in the end of an insertion tube and communicating 
by mean. of a steel capillary tube with the spring tube of 
a steel-tube pressure gauge, the entire system being completely 
filled with mercury under pressure. If the mercury in the 
stecl vessel is heated it will expand, with a resulting increase 
A certain definite pressure corresponds to each 


to 


I,00n 


Vessel 


of pressure. 
temperature. 

The Budenberg Columbia self-recording thermometers are 
supplied either with circular or oblong time chart, and are 
a useful means of keeping a record of temperatures under 
varying circumstances. Other instruments in the Budenberg 
range include boiler flue thermometers, vapour tension 
instruments (Ether Thalpotassimeters) for use in diffusing 
and heating apparatus, and smaller instruments for 
general purposes 
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RECUPERATING WASTE HEAT FROM RoraRy CEMENT KILN 


Checking Steam Consumption 

\ithough nowadays economical steam production has 
become a science in itself, im many cases a large amount ot 
waste often occurs after the steam has left the boilers because 
there is no check on the steam used. 

The use of a steam meter will do much to improve cond:- 
tions, and in the case of works where the practice of selling 
steam to each department is followed a meter is indispensable 

In addition to effecting economy the use of such an instru- 
ment enables the firemen to tell if they can turn out mor: 
steam at any given moment. The Cook steam meter, made 
by Chas. W. Cook and Sens, of Ashby-de-la-Zouch, records 
on a chart, in pounds per hour, the quantity of steam passing 
through a pipe, without interfering with the flow, and at the 
same time compensates tor any variation of pressure. The 
principle upon which the meter operates is that of the pitot 
tube. A plug screwed into the steam pipe contains two bent 
tubes, one pointing against and one with the flow of steam 
The rush of steam past these tubes causes a slight increase 
in one and a corresponding decrease of pressure in the other. 





June 25, 1927 


The Chemical Age 


597 





rhis pressure difference is made to operate a spring-controlled 
liaphragm,{the movements of which give a measure ot the 
velocity ot steam. 

The meter contains no parts liable to be deranged and may 
he fitted without disturbing the pipe line. 

In the Mahler-Cook bomb calorimeter special attention has 
een paid to the gas admission valve and the ignition plug, 
which are usually a source of trouble in apparatus of this 
lescription. 

A Useful Steam Trap 

A+ steam trap which is notable for its simplicity and the 
absence of moving parts is that produced by the Telechron 
Electric Transmitter Co., of London, the Newton Steam Trap. 

There are two main portions, a solidly made cast iron tapered 
body, containing a tapered Monel metal plug. A number of 
labyrinth grooves on the plug form a secure packing against 
steam leakage but allow water to pass continuously. The 
:djustment of the tapered plug in the cast iron body is set 
by means of a cone screw, and needs no further adjustment 
after the trap is installed. For the one inch size trap the 
aperture formed between the plug and the body is sufficient 
to allow of 90 gallons of condense to pass per hour at the 
steam pressure of 120 1b. This trap also acts as a non-return 
valve, thus saving the extra cost of a separate valve when 
raising the condense to a hot water supply tank. All steam 
traps, we are informed, are tested to 600 lb. pressure before 
eaving the firm’s London works. 

Lubricators and Steam Power Accessories 

In lubrication it is a good maxim to remember that an oil 
s a good lubricant only in so far as it is suited to its purpose, 
nd the most satisfactory test is to buy oil of approved 
quality, after providing the maker with particulars of lubri- 
ation desired, and then giving the oil a good running trial. 
\W. H. Willcox and Co., Ltd., of London, who have made a 
-tudy of lubrication requirements, supply oils for a wide 
range of machinery, including steam cylinders, valves, steam 
turbines, crank chambers, air compressors, internal combus- 
tion engines, electrical and agricultural machinery. Other 
lubricating products include Willcox-Fiske greases. Besides 
the above-mentioned specialities this company also supply 
2any accessories and components for power plant, such as 
ejectors, injectors, valves for many uses, belts, belt preserva- 
tives, and boiler cleaning apparatus. 


Electrically Operated Meters 
The “‘ Electroflo ’’ electrically operated flow meter, made by 
the Electroflo Meters Co., Ltd., is entirely free fron: mechanism 
and has but one moving part, an unrestricted mercury column 
utilised for interpreting changes of head. 
The advantages of the ‘“ Electroflo’’ meter are manifold 
nd of practical use. For example, the reading instruments 
1ay be located at the points where they are of greatest value, 
irrespective of the distance from the measuring point. This 
neans that an operator can be provided with clearly visible 
cuidance right at his control platform, whilst the recorders 
snd totalisers operating in series therewith are suitably cen- 
tralised for the use of the chief engineer, and assist his super- 

sory duties. This feature is of special value in boiler and 
adustrial process control. 
It is to be noted that the reading instruments function 
ntirely independently, and an exclusive feature is continuous 
itegration without dependence upon the recorder movement. 
The ‘“ Electroflo’’ motor driven CO, recorder, which is 
fully described in a booklet entitled ‘‘ CO, and Fuel Costs,”’ 
148 several special points of interest. The instrument func- 
ions on the fundamental principle of measurement by chemical 
nalysis. Itis completely free from glassware, fragile materials 
.nd rubber connections, and is independent of water supply, 
being electrically-driven with all of the driving mechanism 
ompletely immersed in oil. The instrument will function for 
five months in normal operation on one charge of caustic 
potash. The “ Electroflo’’ motor-driven CO, recorder is a 
selution to what has been a somewhat vexed problem, and the 
instrument is remarkably robust, having none of the delicacies 
of laboratory instruments. 

Feed Water Control 
The ‘‘ Thermofeed ”’ feed water regulator, manufactured by 


Ronald Trist and Co., Ltd., 56, Victoria Street, S.W.1, fulfils 
+wo functions. Firstly, it automatically controls the water 


ry 


— 


level in the boiler and thus obviates the attendance of a 
fireman constantly to regulate his check valves, so that he 
can spare far more time for other duties, thereby keeping the 
boiler plant in a more efficient condition. Secondly, the 
‘ Thermofeed "’ maintains the water level with a very high 
degree of accuracy, which produces a marked increase in boiler 
efficiency, the reason being that if the water level is allowed 
to rise considerably above the mean working level the fires 
must be forced in order to maintain a constant steam pressure, 
which is a direct waste of fuel. Immediately the water level 
falls below the mean level there is insufficient water in the 
boiler to absorb all the heat given off by the fires and the 
temperature of the flue gases therefore rises. In many 
casses the increase in efficiency due to fitting a ‘‘ Thermofeed ”’ 
has been as much as 6 or 8 per cent., depending on local 
conditions, and there has been a case which has gone up as 
high as 13:5 per cent. These regulators are made in several 
types suitable for pressures up to 350 lb. per square inch. 

Another piece of apparatus for feed water control made by 
this firm is the Hilo water alarm, a simple and foolproof 
device which is fitted outside the boiler and gives warning 
by a whistle when the water in the boiler varies a certain 
distance on either side of the normal level. 

The essential moving parts of the ‘* Hilo ’’ are the two open- 
topped buckets and a whistle control valve, these being con- 
nected by a simple lever action. 


Air Cleaners for Petrol Engines 
The Visco Engineering Co., Ltd., London, have for many 
years specialised in the various problems of air filtration, and 
the Visco air filter has been widely used for supplying dust 
free air to electrical machinery and air compressors. Recent 
researches in America and elsewhere have demonstrated that 
ordinary atmospheric air taken in by petrol engines requires 
cleaning if the best results are to be obtained. The company 
have therefore recently produced a series of air cleaners based 
upon the Visco air filter principle and suitable for all sizes of 
petrol engines, ranging from the smallest motor cycle engine 
to the largest lorry engine, and suitable also for air com- 
pressors. ; 





These filters are described in the company’s leaflet No. 272. 
They are constructed of metal throughout, are simple in 
design, as far as possible ‘* foolproof ’’ in operation, and 
require practically no attention beyond an occasional clean- 
ing of the dirty filter cell. 


Steam and Centrifugal Pumps 

The Pulsometer steam pump made by the Pulsometer 
Engineering Co., Ltd., is a pump that has no moving parts 
except the valves, which are of an exceedingly simple type 
and can be readily replaced by unskilled labour. There being 
no frictional surfaces to cut out, the Pulsometer pump will 
pump dirty water with little wear and tear. There is no 
exhaust steam; the steam, having done its work in forcing 
the water out of the pump, is condensed, and the vacuum 
thus formed draws more water into the pump. The Pulso- 
meter steam pump, being self-contained, requires no foun- 
dations, and can be slung on a chain. No lubrication or 
packing is required. The standard pattern is suitable for a 
go ft. vertical lift, and the special pattern is suitable tor lifts 
up to 150 ft. 

Caration Fire Bars 

An increase of nearly 100 per cent. of air inlet is claimed for 
Caration fire bars by the makers, G. F. Evans and Co., ot 
Replingham Road, London. The bars burn any kind of fuel 
however small, and, it is stated, smoke is reduced, while 
clinkers do not fix to them. They can be fitted to any make 
of boiler, and existing bearers do not have to be altered to take 
them. 
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Chemical and Dyestuff Traders’ Annual Meeting 
Demand for Fuller Recognition 


f the Government and of some of the departments was again offered at the annual meeting of 


Vigorous criticism of the- policy 


the Chemical and Dyestuff Traders’ Association. 


Both the retiring chairman (Mr. Victor Blagden) and the new chaiymai 


(Mr. F. T. T. Reynolds) discussed in plain terms the effect of large manufacturing combines 
m the interests of merchants and consumers. 


THE fourth annual general meeting of the British Chemical 
and Dyestuff Traders’ Association was held at the Great 
Eastern Hotel, London, on Friday, June 17. Mr. Victor 
Blagden presided. 
Review of the Year 
The CHAIRMAN, in presenting the accounts and reviewing 
the work of the year, emphasised the importance of an associa- 


tion to guard merchants’ interests, and stated that the work 
done during the past year had had a salutary effect in official 
quarters. Referring to the renewal of the Key Industries 
Act, he described the inquiry proceedings as a sham, and said 
that their experience of the provision for exempting from duty 
products not produced in the Empire indicated that the Board 
of Trade were reluctant to give effect to it. This was shown 
in their action respecting oxalic acid, hydroquinone 
hydrochloride, lactic acid, et¢ 


cocaine 
During the year an attempt 
was made to add a further 1,000 chemicals to the list of 
dutiable products, but this was successfully resisted. With 
respect to the Merchandise Marks Act, the position reflected 
a total lack of appreciation of the conditions under which 
international trade was carried on; the Act was a tariff 


barrier in disguise. Manufacturers in this country were more 
likely to achieve the object in view by marking their own 
products with an indication that they were British made. 
The Position of the Merchant 

While the Government appeared to be doing their utmost 
to make it impossible for the merchant to continue in business 
as a distributor, they gave every facility to manufacturers to 
act as merchants. A fair percentage of the products sent out 
from makers’ works connected with the fine chemical industry 
were not manufactured by those firms. At the most they 
were decanted. It was purely merchanting business carried 
on by firms calling themselves manufacturers. One of the 
most powerful chemical manufacturing interests in this 
country, who refused to do business with the independent 
merchant and who advocated the elimination of the merchant, 
did a tremendous amount of merchanting business themselves 
in products not of their own manufacture. It had for the 
past four years been one continual up-hill fight to maintain 
for the merchant trader in chemicals that position which his 
experience and hard work and enterprise had gained for him. 
He appealed to the Government and to their departments to 
give to merchants as a class the same amount of consideration 
and recognition that they to manufacturers. 


Manufacturers’ Combines 

This tendency,’ the Chairman continued, ‘‘ on the part 
of the maker to do his business by direct contact with con- 
sumers rather than through merchanting firms has been 
accompanied in recent times by the formation of manufacturing 
groups controlling the markets in a number of chemical 
products. We are told that the object of the formation of 
these vast industrial rings and groups in many trades besides 
our Own in this country is not to set up monopolies and inter- 
national trusts, but to avoid overlapping and to reduce costs 
of production. Advocates of these octopus commercial 
undertakings have used the unconvincing arguments that 
consumers will benefit by obtaining their raw materials at 
lower prices and that the concentration of groups of individual 
manufacturing concerns working under one uniform direction 
is necessary in order to meet outside competition from 
countries where similar movements have been taking place. 
I venture to state that the amalgamation or co-operation of a 
number of industrial companies does not tend to lessen over- 
head expenses, rather, as we know from experience, do they 
become unwieldy and wasteful. Monopolies have only one 
object and that is to eliminate competition and set up and 
maintain high prices. We have recently had the case of the 


gave 


Southern Railway who, rather than accept the terms of a 
manufacturing ring in this country. placed their contract with 
a foreign 


manufacturer. In the chemical trade the position 


of the consumer may soon be even worse than this, for th 

recently formed chemical combine is now reported to be e: 

deavouring to arrange an international trust with the bi. 
continental group. If that proposal materialises the consum=: 
will be quickly made to realise his unhappy position. 

‘““ Under a free and competitive market the buyer has on 
himself to blame if he does not get the quality material bes 
suited for his purpose at the most advantageous price. Ths* 
is a buyer’s right and it is those conditions of free and com- 
petitive sources of supply that guarantee him against havin, 
to accept material of unsuitable quality and at exorbitant 
prices. It must not be forgotten that it is the independeni 
merchant who provides and maintains a competitive market 
The number of products in the chemical trade in which t) 
consumer has little or no choice of source of supply is alread 
considerable, and I think it will be found that without exce; 
tion consuming industries are now paying more for the- 
products and are getting far less satisfactory facilities tha 
they obtained on an open market through the merchant. 

‘“ To-day it seems that the chief aim of the manufacturers 
is not to produce an article second to none in quality and 
a fair price, but to bring about conditions that will guarant 
to him the sale of his products whether they be satisfactor\ 
or not and at a price that will allow for the use of metho: 
that are far from economical and up-to-date but at the sa: 
time highly remunerative.”’ 


4 +] 4 
The New Chairman’s Views 

On his election to succeed Mr. Blagden as chairman, Mi: 
F. T. T. REyxoxips (Millwards Merchandise, Ltd.) said that 
there was greater need than ever for sustained activity 
the general and collective interests of their trades. With 
the growing tendency to form big combinations of concerns 
already large individually and the delegation, wittingly ©: 
unwittingly, by the House of Commons of more and mor 
power to the Board of Trade, and the further delegation ot 
such power to permanent officials, importers and merchants 
particularly in chemicals and dyestuffs, were in serious dang=t 
of being crushed out of existence between the upper and the 
nether millstones. The merging of interests, national and 
international, meant almost inevitably that the combines 
would do their utmost to act as far as possible with their own 
distributing departments until possibly sooner or later they 
discovered that it might be much less costly and much mor 
effective to employ existing experienced channels of distribu- 
tion formed by the merchant by many years of enterprise and 
hard work. Overseas trading, the continuance of which was 
of absolutely vital importance, had hitherto been largely butt 
up and maintained by the merchanting and shipping interests 
It was surely up to them as traders to maintain their collectis 
organisation and to encourage and stimulate traders genera!!y 
to organise and act collectively. 

Merchants’ Right to Recognition 

With regard to the Board of Trade, it was common kno, 
ledge that in relation to chemicals and dyestuffs, consideratio: 
and assistance were freely given to most of the other interests 
affected, but that unfortunately, and for reasons difficult +: 
ascertain and even more difficult to understand, importers and 
merchants were looked upon as a more or less unnecessary 
factor and as a negligible quantity. They were, therefore 
either ignored or harassed rather than, as ought to be the case, 
recognised and assisted. The Dyestuffs Act was a notable 
example of the total exclusion of the merchant interest fron 
proper consideration. Neither on the Dyestuffs Advisory 
Licensing Committee nor on any of the Departmental Com- 
mittees had the authorities recognised that the experienced 
agents and importers of highly technical products might be 
of great assistance. <A large proportion of the many mistakes 
might have been and ought to have been avoided. Th 
same policy continued in the empanelling of committecs 
under the Safeguarding of Industries Act. 
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“One of the aims of our Association,’’ Mr. Reynolds stated, 
““must be to redress this long outstanding grievance and 
injustice. It is an old established economic principle that 
there shall be no taxation without representation. Why 
should this right cease to pertain to merchants and importers 
in the chemical and dyestuffs trades? The aftermath of 
the war is proving unexpectedly trying and prolonged, and 
traders are learning by bitter practical experience that the 
aggregation in this country of taxation, local rates, service and 
transport charges, etc., is enabling other countries, who are 
not so handicapped, to profit at our expense. We are losing 
large volumes of overseas trading, and the Board of Trade 
and the Treasury fail to see and understand that the trade of 
the country generally and ot the textile trades particularly 
is in the throes of almost unexampled depression. If the 
powers that be are wise, they will apply themselves to rigorous 
economies all round, and cease to hara.s trade, and stop the 
imposition of trade barriers, but rather gradually have such 
barriers removed. It should be made more evident that the 
Board of Trade exists to help and not to hinder trade, and that 
the Treasury must reduce taxation before the burden breaks 
the back of the taxpayer. 

“In the meantime, whilst making it clear that we are always 
prepared to give a preference to British made products, we have 
a perfect right to perform the patriotic duty of assisting the 
British consumer to procure his essential requirements at the 
most advantageous possible price and quality. Otherwise his 
competitors abroad will continue to capture his trade in finished 
textile and other products to the serious detriment of our 
national interests. Notwithstanding the formidable obstacles 
with which we are beset, if we persistently pull together we 
shall, when the trade of the country revives, participate in 
the advantage, as the trade in chemicals and dyestuffs still 
remains a barometer.”’ 


Election of Officers 


Mr. Victor Blagden, who retired from the chair, was elected 
president of the Association ; the vice-chairman (Mr. F. T. T. 
Reynolds) was elected to succeed him in the chair; Mr. A. F. 

3utler (treasurer) was elected vice-chairman; Messrs. A. 
Hughes andS. J. C. Mason were elected auditors ; and Messrs. 
Chas. Page, J. G. Gordon, and J. M. Hurst were re-elected to 
the executive committee. 





Oils, Chemicals, and Colours 
Exhibition to be Held Next Year 


A 1ARGE and thoroughly 
exhibitors (47 of whom 


representative meeting of the 
signed the attendance book) of 
the recent International Oil, Chemical and Colour Trades 
Exhibition was held at the Royal Agricultural Hall, London, 
on Friday, June 17, at the request of the organisers, who 
invited expressions of their opinion on the Exhibition, and 
any criticisms they might have to offer regarding the conduct 
and success of the enterprise. They were also asked to 
decide whether, in their opinion, it was advisable to repeat 
the Exhibition, and if so at what date. 

The speeches were eulogistic as regards the success of the 
Exhibition, and it was unanimously decided that the Exhi- 
bition should be repeated in the Spring of 1929. 

The following from those present were elected by the 
exhibitors to serve as an honorary advisory committee for 
the next Exhibition :—Mr. S. J. C. Mason (Bush, Beach and 
Gent), Mr. F. Burrell (J. W. and T, A. Smith, Ltd.), Major 
J. H. Foster (Joseph Foster and Sons), Mr. J. R. Torrance 
Torrance and Sons), Mr. W. Gundry (Morris Ashby, Ltd.), 
Mr. S. W. Whiffen (Whiffen and Sons), Mr. Leonard H. Hill 
Chemical Engineering Catalogue), Col. A. E. G. MacCallum 
Sidney Smith and Blyth, Ltd.), Mr. F. Gunn (W. T. Nicholson 
and Clipper), Mr. F. J. Ryland (M. Lummerzheim et Cie), and 
Mr. Kk. L. Cobb (Building and Metal Export Co.). The hope 
was expressed that a representative from Howards and Sons, 
I.td., would join. 

Other matters, such as publicity, opening and closing hours, 
and the strengthening of certain sections of the Exhibition were 
discussed, but it was generally agreed that, as the Committee 
that had been elected was very representative of the trades 
embraced by the Exhibition, such matters could safely be 
left in their hands. 


The Organisation of Chemists 
To the Editor of THE CHEMICAL AGE, 

Sir,—The National Organiser of the National Union of 
Drug and Chemical Workers and the General Secretary 
of this Association are discussing two different things. This 
you have yourself noted since the Union’s letters carry the 
title the ‘‘ Organisation of Chemical Industry,” those of the 
Association that of the ‘‘ Organisation of Chemistry.” 

The nominations committee of this Association has no 
status in the industry and desires none; it is sufficient that 
they should obtain a status in the profession. The Asso- 
ciation knows better than to concern itself with the organisa- 
tion of chemical industry when another society better qualified 
to deal with it, I mean the Society of Chemical Industry, 
exists for that purpose. No public authority and no employer 
formally accepts the B. qualification as a criterion of quali- 
fication since the matter is a professional and not an industrial 
question. Public bodies and employers do not, in fact. 
recognise the status of any particular qualification; they 
select, from this qualification or that, that which meets their 
need. 

For the benefit of your correspondent it seems necessary 
to repeat that first of all the British Association of Chemists 
is concerned with the establishment of a qualification which 
shall form the basis of a register to be legally recognised. 
With legal recognition will come the time to discuss the 
question of status with public bodies and in industry. 

In regard to the matter of a joint council, such a body as 
Mr. Wilson Coates suggests cannot deal with ‘“‘ a charter for 
the grading qualification and registration of chemists.” It 
need not be doubted that the process worker, the retailer, 
and the labourer will be found capable of holding their own 
upon a council, but they are not qualified to discuss matters 
which affect the profession of chemistry as distinct from 
chemical industry, and no useful purpose can be served by 
inviting them to do so. 

Without desiring or intending any discourtesy to the Union, 
we do not hold that they can appropriately discuss purely 
professional questions any more than this Association could 
create machinery to organise chemical industry, though it is 
always prepared to co-operate with other societies where it 1s 
able to assist in discussion or action.—I am, etc. 

H. T. F. RHODEs, 
General Secretary, 
British Association of Chemists 


175, Piccadilly, 


London, W.1. 





Fire at B.D.C. Works 
Supposed Origin in Tar-Still 


THERE was an outbreak of fire early on Saturday, June 18 
at the Huddersfield works of the British Dyestuffs Corporation - 
in an extensive brick-built shed which contained large quanti 
ties of naphthalene, beta-naphthol, caustic soda, and soda ash. 
The contents were soon blazing fiercely. The works fire 
brigade did what they could to subdue the fire, but when 
the Huddersfield brigade reached the works they found that 
a portion of the root of the shed had already collapsed. When 
the fire was at its height the flames could be seen for miles 
around. 

In their work of extinguishing the outbreak the Hudders- 
field brigade were handicapped by a number of small explosions 
caused by the gases from the escaping liquid, and at one time 
streams of flame were spreading in many directions. Fortu- 
nately, there was a plentiful supply of water, and the firemen 
were able to attack the fire from both ends and both sides of 
the shed. From ten jets an enormous volume of water was 
poured into the burning shed, and the danger of adjoining 
parts of the works becoming involved was quickly overcome. 

The damage, which is estimated at several thousands of 
pounds, was to the roof, the plant, and the material. It is 
thought that the fire originated from one of the stills where 
the employees were blowing tar. The tar burst into flames, 
and the fire spread with such rapidity that the men were 
compelled to leave the machine at once and rush out of the 
shed. One of them had a very narrow escape from being 
badly burned. This department of the firm, it is stated, was 
very busy at the time. 
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Old London Tours 


A LARGE number of guests assembled in the Publications Hall 
of Bouverie House, Fleet Street, London, the offices of Benn 
Brothers, Ltd., publishers of THe CHEMic aL AGE and associated 
journals, on Tuesday, for the first of the series of tours, which 
are being arranged for subscribers and friends, to places of 
historic interest in old London under the guidance of Mr. 
Allen S. Walker, a well-known authority on London antiquities. 
The guests were welcomed by the chairman of the company 
Sir Ernest J. P. Benn, Bt.), whosaid that the firm was proud of 
London and that there was too little effort made to get to 
know it, to study it, and te revel in it Mr. Walker had 
devoted himself in a wonderful way to the study and exposition 
of the treasures of art and history to be found in England, and 
it had seemed to the board of Benn Brothers right and proper 
that, the company being installed in its new home in Fleet 
Street, it should invite its friends to share some otf its interests 
in city life. 
The party, on leaving the building, crossed Fleet Street and 
stopped for a moment while the lecturer pointed out the 


TEMPLE PRECINCTS. 


IN THE 


austere modern beauty of the office building, from which they 
were going to see the antique loveliness of the Temple 
Passing along Fleet Street the party entered the Temple, first 
Visiting the Temple Church, which, said Mr. Walker, was one 
of the most architecturally satisfying in London Leaving 
the church the visitors were shown the quiet seclusion of 
some of the courts of the Temple, and passed into the Hall of 
the Inner Temple. After leaving the Temple Gardens, where 
Shakespeare laid the scene of the plucking of the red and 
white roses, a move was made to No. 3, Crown Othce Row, 
the reputed birthplace of Charles Lamb, and to No. 2, Brick 
Court, where Oliver Goldsmith died. A magnificent view of 
the Middle Temple Library was seen from the plane-tree 
covered Fountain Court. After enjoying the dignified beauty 
of the Middle Temple Hall with its superb Elizabethan screen, 
the guests were privileged to see the Parliament Chamber of 
the Benchers of the Middle Temple. A return was then made 
to Bouverie House where tea was served in the staff canteen. 

The next tour will be on Wednesday of next week, when 
a visit will be made to the Church of St. Clement Danes, a 
twelfth century building at No. 17, Fleet Street, and Dr. 
Johnson's house in Gough Square. There are vacancies for 
this tour still open, and places will be reserved for any readers 





of THE CuEmical. AGE who care to send in their names. 
Midland Dyestuffs Agent’s Death 
By the death of Mr. William Taylor which cccurred at 


Leicester on June 7, the colour and chemical trade of the 
Midlands loses one cf its best known and most respected 
members. Associated with the well-known firm, the Ellis 
Chemical Co., Ltd., for many years (being, in fact, directly 
responsible for its inception), representative for Levinstein, 
Ltd., before the amalgamation of that firm with British Dyes, 
and latterly agent for the British Dyestuffs Corpcration for 
Leicester and the district, Mr. Taylor's activities covered a very 
wide field. His keen business ability, combined with a very 
genial dispesition and unfailing courtesy, secured for him a 
very large circle of friends, by whom his loss will be very 
keenly felt 












Investigations on Coal Hydrogenation 
Work at Birmingham University 


AN interesting report on recent work done at the Mining 
Research Laboratory of the University of Birmingham has 
just been issued by the executive board, under the signature 
of the chairman, Professor J. S. Haldane, F.R.S. An investi- 
gation of the conversion of coal into oil by hydrogenation was 
commenced in 1923 for the purpose of ascertaining how far 
the Bergius method of treatment with high pressure hydrogen 
at a temperature in the neighbourhood of 400° C. was applicable 
to English coals, and to obtain information on the reactions 
involved. 

Various specimens of coal of different degrees of coalification 
have been tested, with valuable results. Comparative tests 
have been carried out in the pressure autoclave, using nitrogen 
in place of hydrogen, and also by carbonisation under atmos- 
pherical pressure. These experiments, carried out by Mr 
D. G. Skinner, had shown that carbonaceous material which 
yielded a large amount of tar and oil by carbonisation at low 
temperatures did not necessarily give a correspondingly higher 
vield by hydrogenation. A true boghead or torbanite showed 
no appreciably increased vield of oil on hydrogenation, as 
compared with distillation, while that from a _ bituminous 
coal cannel was very much greater. 

Successful Application Still Uncertain 

The successful commercial application of the Bergius 
process is not yet assured, continues the report, and the board 
believe it cannot be until more is known about the nature and 
value of the products resulting from the treatment of coal with 
high pressure hydrogen. The investigations they are carrying 
out will, they believe, prove to be of very real economical 
value in the long run, though possibly not in the same direc- 
tions as those covered by the Bergius patents. Increased 
financial support has been forthcoming from the British Colliery 
Owners’ Research Association, and the programme has been 
extended. It has been found that certain types of coal are 
more suitable for hydrogenation than others. The question 
as to how far fuel in the solid state, and particularly coal, is 
likely to be displaced in the future by liquid fuel, whether 
derived from coal or obtained naturally, depends to a large 
extent on the relative thermal efficiencies obtainable with 
different varieties of heat engines and internal combustion 
engines. The Director has been devoting much of his atten- 
tion to this subject, and has now nearly completed a book in 
which the current assumption that an internal combustion 
engine with oil as its fuel has necessarily a higher maximum 
thermal efficiency than a steam engine with solid coal as fuel 
is examined and rejected. 

The need for further accommodation for the mining research 
laboratory has become pressing. A building Biven almost 
treble the space for laboratory, workshop, storage, secretarial, 
and other accommodation could be erected and equipped for 
£4,000. It is believed that various colliery owners throughout 
the country will be willing to contribute to a fund for a new 
building, which might be looked upon as the coal owners’ 
research laboratory, especially for investigations on the 
physiological, chemical, and physical side of mining. 

The researches mentioned above were rendered possible 
by financial support from the British Colliery Owners’ Re- 
search Association, whose grant of £2,500 covered the general 
administrative expenses of the laboratory, and of researches 
on hydrogenation and other subjects. Thanks are expressed 
to the association for their recent decision to increase their 
grant to £3,000 per annum for three years from April 1 last. 





Tar and Pitch Merchant’s Affairs 
THE creditors of Hugh Hosey, tar and pitch merchant, trading 
as H. Hosey and Co., of 88/90, Norfolk Street, Liverpool, were 
called together recently, at the offices of Mr. C. Semper 
Liverpool, when a statement of affairs was presented which 
showed liabilities of £1,549 12s. 1d., of which £1,094 I2s. 11d 
was due to the trade and £454 19s. 2d. to the bank. The 
latter held collateral security. The assets were estimated to 
realise £275 5s. 1d., from which had to be deducted £78 3s. 7d. 
for preferential claims, leaving net assets of £197 Is. 6d., or 
a deficiency of £1,352 tos. 7d. An offer was made of a com- 
position of 4s. in the £, payable as to 2s.in July, rs. in October 
and Is. on January 15, 1928, the last two instalments to be 
secured. A resolution was passed agreeing to accept the offer. 
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Standards for Insulating Oils 


THE British Engineering Standards Association announce the 
issue Of a new specification (No. 148, 1927) for insulating oils 
for electrical purposes (excluding cables). This specification 
is a revision of No. 148, 1923, which was a tentative specifica- 
tion for oils for use in transformers, oil switches, and circuit- 
breakers. The latter has been very extensively used, and as 
the result of over three years’ experience in working with it 
various amendments have been found desirable, these being 
hiefly directed towards increasing the available sources of 
supply of suitable oils and also towards extending the scope 
f the specification to cover oils for all electrical insulating 
purposes with the exception of oils for use in cables. The 
classification of the oils in the new specification is based, as 
in the old specification, on the sludging properties of the oils, 
but Class C oil has been eliminated. Each class of oil is 
further subdivided, for classification purposes, into three 
grades, these grades being based on the “ cold test ’’’ of the 
oils. The oils are no longer graded according to viscosity, 
only one viscosity limit being given in the new specification 
for all classes. 

The methods of carrying out the various tests called for 
by the specification are very fully described in the appendices, 
the test for determining the sludge value of the oil having 
received special attention. Since the issue of the tentative 
specification in 1923 a considerable amount of research work 
has been carried out in connection with the tests on oils, and 
the experience gained in this work has been reflected in the 
descriptions of the methods of carrying out the tests. The 
preparation of this revised specification has been undertaken 
with full knowledge of the progress of the deliberations of 
the International Electrotechnical Commission, which is 
carrying out extensive tests with a view to the ultimate 
preparation of an international specification for tests on 
insulating oils. 

Copies of the new specification may be obtained from the 
Publications Department, British Engineering Standards 
Association, 28, Victoria Street, London (2s. 2d. post free). 





Fuel Utilisation, Ltd.: Erection of Plant 
RrESEARCH and experimental work is to be carried out at 
Richmond, Surrey, by the newly-formed company, Fuel 
Utilisation, Ltd., which is an offshoot of the Gas Light and 
Coke Co. Under the Trade Facilities Act the Government 
will contribute £100,000, and the nation’s interest, in the event 
of the experiments proving successful, is safeguarded. Mr. 
R. W. Foot, assistant general manager of the Gas Light and 
Coke Co., states that Fuel Utilisation, Ltd., will proceed at 
once with the erection at Richmond of plant for the production 
from coal of smokeless fuel, motor spirit, and other oils, on a 
commercial scale, by means of the low temperature carbonisa- 
tion process. He said that it was hoped to have the plant, 
which had been designed by the Fuel Research Department 
after an exhaustive investigation, in operation at the end of 
the year. To provide working data it is intended to operate 
the plant intensively for about three years unless, of course, 
complete success is achieved ina shorter pericd. At the end 
of the three years period the results will be reviewed and the 
works extended or closed down altogether. 





Sir Frank Baines and I.C.I. 

IN the House of Commons, on Wednesday, Captain Hacking 
(Under-Secretary, Home Office) announced the coming retire- 
ment of Sir Frank Baines, Director of Works, of His Majesty's 
Office of Works. Sir Frank has had charge of the Royal 
Palaces, the Houses of Parliament, and public historic 
buildings. He is to become consultant on architectural and 
constructional work for Imperial Chemical Industries, Ltd. 
The announcement was made in answer to a question on the 
subject of civil servants in the Office of Works undertaking 
private work, and Captain Hacking stated that the work 
undertaken by Sir F. Baines for Imperial Chemical Industries, 
Ltd., had proved to be on a more extensive scale than was 
originally understood. No reflection rested on Sir F. Baines, 
who had acted in good faith after reporting the matter to the 
proper quarter. But as Sir Frank was unable to withdraw 
from his undertaking to the company, he was retiring on 
pension from the service on or about September I next. 


Chemical Matters in Parliament 
Sugar Beet Cultivation 


The amount of subsidy paid to companies producing beet 
sugar in Scotland in respect of the crop, was 
£71,421 8s. 5d., stated Sir J. Gilmour in reply to a question by 
Mr. Stephen (House of Commons, June 21). Under the British 
Sugar Subsidy Act no subsidy was paid direct to growers. 
The area under crop in 1926 was 3,649 acres ; it was estimated 
that there would be 12,500 acres under crop in 1927. The 
total output for Scotland from the 1926 crop was 71,9714 cwt 
of sugar and cwt. of The Government 
had assisted two factories in Scotland by way of guarantees 
under the Trade Facilities Act. A guarantee of £180,000 had 
been given to the Orchard Sugar Co., Ltd., in respect of the 
Greenock factory, and a guarantee of £865,000 to the Second 
Anglo-Scottish Beet Sugar Corporation, of which approxi- 
mately ¢250,000 was allocated to the cost of the Cupar factory. 

Sale of Government Shares in British Celanese 

Mr. McNeill (Financial Secretary, Treasury), replying to 
Mr. W. Thorne (House of Commons, June 22), said that as 
had frequently been explained, the Government in 1920 took 
1,450,000 73 per cent. cumulative participating preference 
shares of 41 of British Celanese, Ltd., as payment for the 
war indebtedness of the company on debenture and mortgage. 
Seven hundred and fifty thousand of those shares were sur- 
rendered in 1922 on a reconstruction to obviate liquidation, 
and 200,000 were sold later in the same year at 7s. The 
balance of 500,000 shares was placed in 1923 in the hands of 
trustees for realisation, and had recently been sold at 20s. net. 
His Majesty's Government's participation in the affairs of the 
company would consequently cease. 


1926 


16,7053 molasses. 





“C.A.” Queries 


We receive somany inquiries from readers as to technical, indus- 
trial, and other points, that we have decided to make a selection 
for publication. In cases where the answers are of general 
interest, they will be published ; in others, the answers will simply 
be passed on to the inquivers. Readers are invited to supply 
information on the subjects of the queries :-— 


57 (Steavic Acid) —‘ We should be obliged if you would 
let us have a list of the manufacturers and dealers of stearic 
acid in the United Kingdom.” 

58 (Grease Compounding). ‘Can you give us any practical 
information with regard to grease compounding (anti-friction 
and cap grease specially) ?” 

59 (Calcium Silicide)—A London firm is anxious to get 
in touch with manufacturers or suppliers of calcium silicide. 


60 (\Molyhdenite).—‘‘ Can you give us the names and ad- 
dresses of suppliers of molybdenite ? ” 


61. (Solvent fov Solidified Linseed Oil).—'* Could you tell 
us the correct solvent for solidified linseed oil ?”’ 





Uses of Mica 

THE chief use of mica is in the electrical industries, states the 
United States Bureau of Mines, Department of Commerce. 
One very widespread and important use is in the manufacture 
of the transmitter button, an integral part of the modern 
telephone instrument. Mica is also used in the manufacture 
of lightning arresters, condensers, commutators, and many 
special types of equipment. In addition to its use for the 
glazing of stoves and furnaces, mica is manufactured into lamp 
chimneys, particularly for gas and gasoline lamps. For this 
purpose the mica must be clear, even splitting, and flexible ; 
little domestic (American) mica is suitable for this purpose. 
Ground mica is utilised in the preparation of rolled roofing ; 
it is dusted on the roofing material before rolling, and thereby 
prevents sticking of the rolls. A pound of mica has great 
covering power, because of the flat shape of the thin particles. 
Ground mica is also used as a decorative material on will- 
paper and in special paints. It is occasionally employed as a 
facing for concrete to simulate granite. Coarsely-ground 
material is used for decoration 
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From Week to Week 


FATAL INDUSTRIAL ACCIDENTS reported during May included 
8 in chemical, etc., factories. 

THREE MEN WERE INJURED in an accident when a slag ball burst 
while they were breaking it up at the Tarmac Works, Jarrow, last 
week. 

A FIRE BROKE OUT on Saturday at the Soho Works, Smethwick, 
of W. and T. Avery, Ltd., in the paint and decorating shops. Half 
the department was saved. 

THE YORKSHIRE DYEWARE AND CHEMICAL Co., Ltp., have sub- 
scribed {10 to the Leeds local executive committee’s appeal for 
{5,000 in connection with the forthcoming visit of the British 
Association for the Advancement of Science. 


Ir IS REPORTED that negotiations concerning prices and sales 
are in progress between the Standard Oil Co. and the I.G. Farben- 
industrie, in connection with the commencement of production of 
synthetic oil by the latter company 

[THE PRODUCTION OF INDUSTRIAL ALCOHOL (for use in motor-fuel 
mixtures) as a by-product in the manufacture of sulphate pulp for 
newsprint is being investigated by Canadian chemists. 

AN INQUEST WAS HELD at Birmingham on Wednesday on Thomas 
Pugh, a platelayer in the employ of the British Cyanide Co., 
Oldbury, who was crushed by a girder weighing two tons during 
the repairs to a weighbridge last Saturday. A verdict of ‘ Acci- 
dental death ’’ was returned. 

ScoTTISH ARTIFICIAL SILKS, Lrp., artificial silk spinners and 
manufacturers, opened subscription lists on Monday, at par, for 
500,000 preferred ordinary shares of 5s. and 500,000 deferred shares 
of is. There have been previously issued 260,000 preferred 
ordinary shares and 700,000 deferred shares. The present issue 
therefore completes the capital of £250,000 

Mr. W. C. MitcHect, M.I.C.E., M.I.M.E., M.I.P.T., has been 
appointed manager of the National Oil Refineries, Ltd., Llandarcy, 
near Swansea, in succession to the late Mr. A. M. O’Brien. Mr. 
Mitchell has been connected with the Anglo-Persian Oil Co. for 
many years, and until quite recently was at the head office, London. 
During the war he was chief experimental officer in charge of the 
R.A.F. Experimental Station at Orfordness, Suffolk. 


Mr. G. A. Jutrus, chairman of the Australian Commonwealth 
Council of Scientific and Industrial Research, has arrived in London 
from Australia. He is visiting England primarily to effect a closer 
liaison between the Commonwealth Council of Scientific and 
Industrial Research and the various scientific departments of the 
British Government. Mr. Julius will be the chief Australian repre- 
sentative at the Imperial agricultural conference to be held in 
London in October. 

UNEMPLOYED INSURED PERSONS in the chemical manufacturing 
industry in Great Britain at May 23 numbered 5,857; in the 
explosives industry, 1,452; in the paint, varfiish, japan, red and 
white lead industries, 748; and in the oil, grease, glue, soap, ink, 
match, etc., industries, 5,277. The percentages of workers unem- 
ployed were 62, 7°8, 4°3 and 6°6 respectively. As regards total 
unemployed in Great Britain and Northern Ireland, the percentages 
unemployed at May 23, 1927, were less by 5°8, 15°, 2°5 and 4°7 
respectively than at May 24, 1926 

APPLICATIONS ARE INVITED FOR the following appointments :— 
Assistant to the Public Analyst of the Metropolitan Borough of 
Stepney. The Town Clerk, Municipal Offices, Raine Street, 
London, E.1. July 4.—An Assistant Professor of Metallurgy in the 
University College of Swansea. The Registrar. July 2.—A 
Biochemist for the East Malling Research Station, near Maidstone, 
Kent. The Secretary. June 30.—A Chemical Laboratory Steward 
and Lecture Assistant in the University of Durham. The Head of 
the Department of Science, South Road, Durham. July 2.— 
A Temporary Junior Assistant Metallurgist for the Directorate of 
Metallurgical Research, Research Department, Woolwich. The 
Chief Superintendent, Research Department, Woolwich, London, 
S.E.18. : 

THE AMERICAN CELANESE CORPORATION is proposing to increase 
its capital by the issue of 250,000 prior preferred shares of $100 par 
value. 120,000 new split common shares of no par value are also 
to be issued at #10. The total capital increase will therefore be 
£6,200,000. It is understood that the whole of this sum will be 
devoted to extensive increases in the company’s plant for manu- 
facturing celanese yarn and fabrics, and that as a result production 
will not only be doubled, as already forecast, but even trebled and 
quadrupled. It is thought that there will be closer relationships 
between the American Celanese Corporation and British Celanese, 
though this does not necessarily mean that both concerns will work 
alike, since problems of manufacture and salesmanship are widely 
different in the two countries. The combined capital of the three 


organisations—American, British, and Canadian—exploiting the 
patents of the Dreyfus Brothers now amounts to nearly thirty 
million sterling. 










Mr. G. HEPBURN, B.Sc., has been elected special lecturer in 
chemical technology in the University of Manchester. 

Dr. LEONARD JAMES SPENCER, F.R.S., has been appointed a 
Deputy Keeper in the Department of Mineralogy at the British 
Museum. 

EXPORTS OF INDIGO FROM INpIA in April amounted to 79 cwt 
as compared with 129 cwt. in April, 1926 ; 4 cwt. went to Persia and 
Mesopotomia, 5 cwt. to Egypt, and 70 cwt. to other countries. 

A LECTURE on “ The Photosynthesis of Naturally Occurring 
Compounds,” was delivered by Professor E. C. C. Baly, F.R.S., to 
the Bedson Club, at Armstrong College, Newcastle, on June 17. 

THE ANGELA NITRATE Co., Ltp., of 50, Lime Street, E.C., have 
changed their address to Finsbury House, Blomfield Street, E.C. 
The telephone number is London Wall 3177 and the telegraphic 
address ‘‘ Angelology, Phone, London.”’ 

THE PH.D. DEGREE of the University of Glasgow has been con- 
ferred upon Mr. R. Hunter, for a thesis on ‘‘ Studies in Thiolcamphor 
and in Narcotine’’; and on Mr. P. Maitland, for a thesis on ‘‘ A 
Study in Carbazole, Diphenylamine and Fluorene.”’ 

AT THE ANNUAL MEETING of the Bleacher’s Association on 
June 17 it was stated that the cost of coal during the coal stoppage 
had amounted to £230,000 above contract price, and in addition 
the association had lost another £200,009 due to shortage of cloth. 

RECENT WILLS INCLUDE :—Mr. W. E. Aykroyd, of Guiseley, a 
former Mayor of Bradford, late head of W. Aykroyd and Sons, 
Ltd., dyers and finishers, of Bradford, now a branch of the Bradford 
Dyers Association, Ltd., £104,768 (net personalty, £99,897).—Mr. 
Francis Spence, of Leeds, dyer, £19,621. 

SUGAR BEET News.—On behalf of the Anglo-Dutch group of 
beet sugar factory companies, Mr. Alfred Wood announced last 
week that a site had been secured near Bridgewater for the erection 
of a sugar beet factory, and it was hoped that it would be ready for 
the reception of the 1928 crop. The question of a factory in the 
south of England is also under consideration. 

TEN MILLION LB. of ammonium sulphate per annum will be 
included in the annual by-product production of the new coke and 
gas plant which the Montreal Coke and Manufacturing Co. is con- 
structing. Other products will be 350,000 tons of coke, 6,500 million 
cubic feet of gas, and 3,500,000 gallons of tar. The new company 
which is now offering bonds to the public, has also leased and will 
operate the Montreal Light, Heat and Power Co.’s gas plant. 

THE EXTENSIVE NEW PHOTOGRAPHIC FILM manufacturing estab- 
lishment of the Glanzfilm Co. in Berlin has been acquired by Kodak 
Ltd., of London. The Glanzstoff Co., who owned the plant, are 
stated to be retiring from film manufacture owing to a decision to 
restrict their activities solely to artificial silk. The Kodak 
Co. now possesses plants outside the United States in England, 
Canada, Australia, France, and Germany. 

THE Royat TECHNICAL COLLEGE, GLASGOW, announces that an 
arrangement has been made by which the School of Pharmacy, as 
from September, 1927, will be added to the list of institutions 
recognised for the purpose of phamaceutical chemists’ qualifying 
examination, and to the list of institutions recognised as competent 
to grant the certificates required from the candidates at the B.Pharm. 
degree examination of the University of London for external 
students. 

SIR ALFRED Monp gave evidence before the Railway and Canal 
Commission on Tuesday in support of the proposed amalgamation 
of a group of anthracite coalfields of South Wales, including the 
Amalgamated Anthracite Collieries, Ltd., and the United Anthracite 
Collieries, Ltd. He expressed the opinion that the proposed 
amalgamation would lead to a higher standard of efficiency, regu- 
larity of employment and economy. The future of the anthracite 
coal industry would require larger organisation from a national, 
indeed international, point of view. 

PLEADING GUILTY to a charge of attempting to obtain money 
by false pretences from the British Drug Houses, Ltd., Alfred 
King, a counter hand, of Walthamstow, and Henry Richard Jarvis, 
of Walworth, were remanded at Old Street police court on June 13. 
A detective said the prosecutors dealt with a company in which 
Jarvis was a partner. In consequence of shortages of kegs in the 
warehouse a check was kept, and it was found there was a shortage 
on three dates. Witness saw Jarvis that morning, when he was 
presenting three accounts for payment, and told him he had reason 
to believe that he was invoicing for a larger number of kegs than had 
been delivered, and defendant admitted the fact. 

Sir Davip MILNE-WatTson will preside over the ninth ainual 
conference of the Association for Education in Industry and Com- 
merce, which is being held at the Kensington showrooms of the 
Gas Light and Coke Co. from June 28 to 30. Great engineering, 
textile and distributive firms, members of the Association, will be 
represented. Young apprentices, the sons of mechanics, are in 
some cases working their way up to the universities by means of 
firms’ educational schemes, and the ladder of opportunity is having 
the effect of bringing public school boys into factories. The 
members of the Association look on this education of the worker 
not as philanthropy, but as a rightful charge on industry. 
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The following information is prepared from published Patent Specifications and from the Illustrated Official Journal (Patents) 


by permission of the Controller to H.M. Stationery Office. 


Printed copies of full Patent Specifications accepted may be 


obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2, at |s. each. 


Abstracts of Complete Specifications 


270,800. ACETIC ANHYDRIDE, PwuRIFICATION OF. British 
Celanese, Ltd., 8, Waterloo Place, London, and W. P. 
Skertchly, Spondon, near Derby. Application date, Febru- 


ary 13, 19206. 

Acetic anhydride is frequently contaminated with sulphur 
compounds when prepared with the aid of sulphur halogen 
compounds. It is found that anhydride can be 
freed from sulphur by treatment with an alkali or an alkaline 
earth acetate and chlorine According to an example the 
anhydride (1,000 parts) is mixed with powdered sodium 
acetate (60 parts), 7 parts of chlorine introduced, and the 
product distilled. 

270,820. AcID PHOSPHATES 


such aceth 


PROCESS FOR PRODUCING. 
E. C. R. Marks, London. _From Parker Rust Proof Co., 
Detroit, U.S.A. Application date, February 16, 1926. 

The dihydrogen orthophosphates of manganese, zinc, cad- 
mium, and iron have been prepared on a small scale, from the 
metals and phosphoric acid, but the processes had to be con- 
ducted in the absence of air owing to their ready oxidation. 
It is now found that the absence of air is not necessary if the 
phosphoric acid is concentrated. Thus, iron (1 part) may be 
dissolved in 1o parts of phosphoric acid of 65 per cent. strength 
at about 115° C., and the ferrous dihydrogenphosphate 
Fe(H,PO,), isolated by crystallising from the concentrated 
acid solution. The product must be dried quickly, but is 
then comparatively stable. The corresponding manganous 
and zinc compounds can be similarly prepared. 

270,840. ANTHRAQUINONE DERIVATIVES, MANUFACTURE OF. 
O. Y. Imray, London. From I.G. Farbenindustrie Akt.- 
Ges., Frankfort-on-Main, Germany. Application date, 
February 25, 1926. 

These are produced by heating anthraquinone or a homo- 
logue thereof with salts of aromatic amines having the p-posi- 
tions to the amino groups free. At temperatures below about 
180° C. the products are chiefly bis-aminoarylanthrones, the 
simplest member (from aniline) being : 

CO 
r 


C.H, CH, 


S 


C 


H.N—C,H,  C,H,—NH: 
At higher temperatures the products are principally bis- 
aminoarylanthracenes, of the probable formula : 


NH, 


NH. 

Examples are given of the production of both types of com- 
pounds from anthraquinone or §-methylanthraquinone and 
hydrochlorides of anilin, o-toluidine, or o-anisidine ; in each 
case the reaction is effected in the presence of an excess of the 


free base 





270,988 and SULPHURIC AcID, MANUFACTURE O} 
H. Petersen, 6, Hohenzollernstrasse, Berlin-Steglitz 
Germany. International Convention date and applica- 


270,050. 


tion date, October 12, 1926, and December 16, 1926 
respectively 
270,988. These specifications relate to the utilisation oi 


sulphur dioxide-containing gases which contain large amounts 
of water vapour for the manufacture of sulphuric acid. Accord- 
ing to 270,988, such gases, which would normally react with 
difficulty or vield only weak acid, are first treated to remove 
water, in a separate tower in front of the acid plant with sul- 
phuric acid of about 60° Bé. The latter may be taken from a 
suitable place in the sulphuric acid system, but should not 
contain a too great percentage of nitrogen oxides. It removes 
water from the gases and is simultaneously denitrated ; it 
may be returned to the plant at a point at which water is 
required. Jt may be necessary to treat only a portion of the 
gases. 

- 270,989. According to Specification 270,989 a portion of 

the sulphur dioxide-water-containing gases are used to effect 

denitration of the commercial acid, preferably in such quantity 
that little or no dilution of the acid occurs, the water being used 
up entirely in the process; the remainder of the sulphur 
dioxide-bearing gases are then sent direct to the places in the 
plant where water is necessary for the formation of sulphuric 
acid. The use of a separate drying apparatus for the gases is 
thus avoided. The denitrating apparatus may conveniently 

be a tower packed with grains of an average diameter of 40 

mm. or less, in order to ensure intimate contact between gases 

and acid. 

271,016. HYDRATED CHROMIC CHLORIDE, MANUFACTURE OF 
J. Y. Johnson, London. From I.G. Farbenindustrie 
Akt.-Ges., Frankfort-on-Main, Germany. Application 
date, July 26, 1926. 

Anhydrous chromic chloride, prepared, for example, by the 
method of Specification 269,028 (see THE CHEMICAL. AGE, 
Vol. XVI, p. 486), does not dissolve directly in water but will 
dissolve in the presence of a reducing agent, for which purpose 
a small quantity of chromous chloride has been used; but 
possesses the disadvantage that air must be excluded. It is 
now found that solution of the chloride can readily be effected 
by exposing the aqueous suspension to the action of a cathodic- 
ally polarised conductor, preferably lead ; the anode may be 
surrounded by a diaphragm to avoid contamination of the 
solution with anode oxidation products, or a chromium anode 
may be employed. As the reaction is exothermic, the tempera- 
ture rises to boiling, and very concentrated solutions which 
solidify on cooling can be obtained. According to an example 
anhydrous chromium chloride produced from ferrochromium 
and containing carbon is suspended in water in a lead-lined 
vessel (which serves as cathode) containing a graphite anode 
within a clay diaphragm containing hydrochloric acid. Solu- 
tion is rapidly effected by a small current, the solution being 
then filtered from carbon and crystallised. 


271,023. ANTHRAQUINONE INTERMEDIATES. British Dyestuffs 
Corporation, Ltd., 70, Spring Gardens, Manchester, A 
Shepherdson, W. W. Tatum, and H. M. Bunbury, 
Crumpsall Vale Chemical Works, Blackley, Manchester. 
Application date, January I1, 1926. 

Halogenated derivatives of 1 : 4-diaminoanthraquinone are 
obtained by halogenating leuco 1 : 4-diaminoanthraquinone 
in presence of an inert or oxidising organic solvent. In an 
example the preparation of 2: 3-dichlor-1 : 4-diaminoanthra- 
quinone is shown. 

Notr.—Abstracts of the following specifications, which are 
now accepted, appeared in THE CHEMICAL AGE when they 
became open to inspection under the International Conven- 
tion :—249,515 (F. Lehnhof-Wyld), relating to organic 
arsenic compounds, see Vol. XIV, p. 551; 249,883 (I.G. Far- 
benindustrie Akt.-Ges.), relating to manufacture of aralkyl- 
see Vol. XIV, p 250,955 (1.G. Farbenindustrie 


amines, 


551; 
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Akt.-Ges.), relating to aromatic aldehydes, see Vol. XV, p. 34; 
254.742 (I1.G. Farbenindustrie Akt.-Ges.), relating to vat- 
dyestuffs containing nitrogen, see Vol. XV, p. 279; 255,837 
(L. A. Van Dyk), relating to a polymerised viny! chloride 
modification, see Vol. XV, p. 331; 259,204 (I.G. Farben- 
industrie Akt.-Ges.), relating to the manufacture of esters, 
see Vol. XV, p. 548; 261,048 (F. J. S. Anderson, I. Siesbye, 
and N. J. H. Weitzmann), relating to complex aurothiosulphate 
compounds, see Vol. XVI, p. 70; 264,797 (Etablissements 
Poulenc Fréres), relating to a stable solution of 3-acetylamino- 
4-oxyphenyl-arsenic acid), see Vol. XVI, p. 339: 264,804 (F. 
Hoffman La Roche and Co.), relating to ureides of dialkyl or 
arylalkylacetic acids, see Vol. XVI, p. 339. 


International Specifications not yet Accepted 

269,513. ExLrcrrotysis. F. Gerlach, Villa Wolfling, Draho- 
witz, Czecho-Slovakia. International Convention date, 
April 17, 1926. 

When electrolysing a solution of an alkali chloride with a 
mercury cathode and decomposing the resulting amalgam in 
a chamber at a lower level, the transfer 
of the mercury to the electrode chamber 
L, from the decomposition chamber C is 
effected by means of a rotating worm I, 
having above it a curved _ horizontal 
plate. The transfer is effected so quietly 
that a plate-shaped carbon anode may 
be fixed very close to the mercury cathode without fear of 
short-circuiting. A chlorine outlet G and a hydrogen outlet 
H are provided. 








209,521. HYDROCARBONS AND THEIR OXYGENATED DERI- 
VATIVES. I. G. Farbenindustrie Akt.-Ges., Frankfort- 
on-Main, Germany. International Convention date, 


April 14, 1926. 

These are produced by passing hydrogen with oxides of 
carbon at high temperature and pressure over catalysts 
containing metallic sulphides, such as cobalt or copper 
sulphide, or zinc chromate or metal oxides which have been 
treated with hydrogen sulphide. Pressures of 10 to 100 atmo- 
spheres and temperatures of 200° to 600° C. are mentioned. 
According to an example an oil resembling petroleum is ob- 
tained by passing water gas at 20 atmospheres pressure through 
an aluminium-lined chamber containing cobalt sulphide heated 
to 270" ©. 
269,522. Dyes. I. G. 

fort-on-Main, Germany. 
April 15, 1926. 

Azo dyes containing chromable groups are converted into 
chromium derivatives by treatment with chromium compounds, 
the latter being employed in less quantity than to provide 
one atom of chromium for each chromable group present. 
The products differ from the known compounds of the same 
dyestuffs obtained with the use of larger quantities of chro- 


Farbenindustrie Akt.-Ges., Frank- 
International Convention date, 


mium. Examples are given of the preparation of a compound 
from the dyestuff from 4-chlor-2-aminophenol-5-sulphonic 


acid and 1-phenyl-3-methyl-5-pyrazolone and of a compound 
from the dyestuff from 4-nitro-2-aminophenol-6-sulphonic 
acid and §-naphthol. As compared with the compounds 
containing more chromium the first-mentioned compound 
dyes wool pure red instead of yellowish red shades, and the 
second compound black instead of violet-brown. 

British Celanese, 
International Con- 


269,529 and 269,530. CELLULOSE ESTERS. 
Ltd., 8, Waterloo Place, London. 
vention date, April 14, 1926. 

269,529. Nitrocelluloses and other inorganic acid esters of 
cellulose are produced by treating cellulose or cellulosic 
materials with one or more inorganic acids in the presence of 
one or more phosphoric acids, especially orthophosphoric acid 
containing metaphosphoric acid. As inorganic acids there 
are specified nitric, sulphuric, ethylsulphuric, benzenesulphonic 
and p-toluenesulphonic acids. The process is applicable to 
the treatment of cellulosic fabrics and wood. 

269,530. This is similar to 269,529, and describes the pro- 
duction of organic acid esters of cellulose. As organic acids 
are mentioned formic, acetic, propionic, butyric, lactic, oleic, 
palmitic, stearic, and benzoic acids, also the fatty acids 
derived from coconut oil. 


269,531. CELLULOSE ETHERS. 
Waterloo Place, London. 
April 16, 1926. 


British Celanese, Ltd., 8, 
International Convention date, 


These are produced by treating cellulose or cellulosic mate- 
rials with an etherifying agent in presence of one or more 
phosphoric acids, particularly orthophosphoric acid contain- 
ing metaphosphoric acid. The etherifying agent is of the 
general formula R-X, where R is an alkyl, aryl, or aralkyl 
group, and X is a hydroxyl group or a mono- or poly-basic 
acid group deprived of one or more salt-forming hydrogen 
atoms, such as HSO,, SO,4, NO;, CH;COO, or C.H;COO. 
Benzyl alcohol, benzyl chloride, and mono- or dibenzyl 
sulphate are specified. 
269,546. SULPHUR AND AMMONIUM SULPHIDE. I.G. Farben- 

industrie Akt.-Ges., Frankfort-on-Main, Germany. Inter- 
national Convention date, April 16, 1926. 

Ammonium polysulphide solution obtained in extracting 
sulphur from materials by means of ammonium sulphide is 
decomposed by steam under pressure so as to separate liquid 
sulphur. The polysulphide solution is forced through the 























—_— 
“a 4 
om 
269,546 


heat-exchanger W into the top of the column KA, into the base 
of which steam at 2-3 atmospheres pressure is admitted by 
the pipe d; molten sulphur is drawn off at a@ and water is 
discharged through the rising pipe b and the heat-exchanger 
W. Vapours escape by the valve V and are condensed to form 
ammonium sulphide solution. 
Farben- 
Inter- 


269,547. HyDROCARBOXS AND HyproGEN. I.G. 
industrie Akt.-Ges., Frankfort-on-Main, Germany. 
national Convention date, April 15, 1926. 

In order to obtain unsaturated hydrocarbons and hydrogen 
from saturated hydrocarbons, the latter are subjected to a 
treatment for producing unsaturated hydrocarbons, these 
being separated ; the residual gases are then converted by 
treatment with steam or oxygen into a mixture containing 
carbon monoxide and hydrogen, which mixture may be 
converted either into methanol or into carbon dioxide and 
hydrogen by treatment with steam. The unsaturated 
hydrocarbons may be produced from the saturated hydro- 
carbons by electric heating by means of an electric arc or 
by incomplete combustion as described in Specifications 
264,845 and 265,234 (see THE CHEMICAL AGE, Vol. XVI, pp. 
340 and 381); they may be separated as such or after con- 
version into other products such as benzene or acetaldehyde. 
According to examples (1) methane containing some hydrogen 
is passed through an electric arc and acetylene absorbed from 
the product by active charcoal; the residual gases are then 
heated to 1100° C. by preheating and partial combustion, and 
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passed with steam over a nickel-alumina catalyst to convert 271,969. Acid amides and we Production of. Synthetic Am- 





them into a mixture of hydrogen and oxides of carbon; (2) monia and Nitrates, Ltd., P. A. Smith, and H.G.Smith. March 
: } : es : : : a 13, 1926 
atural gas is subjected to partial combustion to produce ! : 
. mae ~h : so ; eit de over gra yhite-coated silica ee form 272,024. Pyrazolone dyestuffs. British Dyestufts Corporation 
ete ee ee a Bin See ae see i igen eae Ltd., and M. Mendoza. May 12, 1926. 
benzene, which 1s Nppsnegeeanact Di sdltenee epee caegaees tad aero Pggenemnsegen 272,053. Conversion of lead sulphide into lead carbonate. S. ¢ 
gases are subjected to partial combustion, mixed with steam, Smith. June 29, 1920. 
and passed over a nickel-magnesia catalyst, whereby there is 
produced a hydrogen-carbon monoxide mixture suitable, after Applications for Patents 
purification, for the synthesis of methanol. Austin, W., and Bailey, F. T. Production of white lead. 16,105 
¥ June 16 (United States, June 22, 1926.) 
L.ATEST NOTIFICATIONS, Carpmael, A., and |. G. Farbenindustrie Akt.-Ges Process of 
272,469. Production of anthraquinone derivatives. 1.G. Farben- _ Conserving foods, etc. 15,804. June 14. _ 
industrie Akt.-Ges June 8, 1926 Carpmael, A., and I. G. Farbenindustrie Akt.-Ges. Manufacture 
Gene Se Production of dveings on cellulose esters or ethers of compounds from indene and phenols. 15,865. June 14. 
5 7 Cc Farbenindustrie Akt.-Ges June 8, 1926 Carpmael, A., and I. G. Farbenindustrie Akt.-Ges. Manufacture 
272,483. Manufacture and production of valuable hydrocarbons of condensation products of the aromatic series 15,9906 
from mineral oils, tars, and the like. I. G. Farbenindustrie _ June 15. _ q : 
Akt.Ges. June 11, 1920 Carpmael, K. (legal representative of Carpmael, W.), and I. G 
~2 «26. Process for the extraction of hydrocarbon oils from coal Farbenindustrie Akt.-Ges. Manufacture of dyestuffs. 16,087. 
272,52 ss fo extraction < . g n al. ; 
Trautmann, ] II, 1926 June 16 
—7> £28 Manufacture { ympounds of the perylene series lL. G Carroll, J. ¢ Anti-corrosive heat-resisting paint, etc. 16,233 
272,52 Manufacture of com y f len : ‘or 3: 
Farbenindustrie Akt.-Ges. June 9, 1926 June 1 


~ 


8. Destructive hydrogenation of carbonaceous materials hemical Works, formerly Sandoz. Oxidation of aldoses. 16,187 


I. G. Farbenindustrie Akt.-Ges. June 11, 1926 ‘ June a: ; . —_— , 
Prox for the treatment of coal, tars, mineral oils hemische Fabrik auf Actien vorm. E. Schering. Manufacture 
OCcess Ol ui aa A ya < « > aa i al aid, fi = 
i ratus therefor I. G. Farbenindustric ot mixed alkaloid salts. 15,766. June 14 (Germany, 


~ 












oo ne ka. SOS June 26, 1026 
“ Catalysts and catalvtic processes. Du Pont de Nemours Chemische Fabrik auf Actien vorm, E. Schering. Manufacture of 
were nd Co.,E.1. June 12, 1926 condensation products from alkylated phenols and ketones. 
an Oo . Jun -, 1Ye as a Ve : zs é . ; 
272,556. Manufacture ’ uction of valuable liquid hydro- 15,992. _ June 15. (Germany, June 29, 1920.) 
“er cael ns and their < particularly those of low boiling- Chemische Fabrik auf Actien vorm. E. Schering. Manufacture of 
Carvons aNG tile de ) iin? P : 
BRR EGE ‘he and the lik I. G. Farben alkylisopropylphenols, etc. 15,993. June 15. (Germany, 
point, from coa | oils, an l is agg gn 
industrie Akt.-Ge : 1920 ju 2 2 ae 
' ¢ Chemische Fabrik auf Actien vorm. E. Schering. Manufacture 


272,557 Carryilng-o i OX1Gations 1n the gaseous or vapour ' é 
pert G. Farbenindustrie Akt.-Ges. June 14, 1926 of alkylisopropylenephenols, ete. 15,994. June 15. (Ger- 
. many, June 20, 1926 

hemische Fabrik auf Actien vorm. E. Schering Manufacture 


an 











Specifications Accepted with Date of Application of alkylated phenols, et 16,198. June 17. (Germany, 
244,403. New anthraquinone derivatives, Manufacture oi Bad- July 14, 1926 ; 
ische Anilin und Soda Fabr December g, 1924 Consortium fiir Elektrochemische Industrie Ges. Manufacture of 
246,128. Phosphoric acid, Process tor the production ot. L.G. acetic anhydride. 15,9066. June 15. (Germany, June 16, 
Farbenindustrie Akt.-Ges. January 17, 1925 1926 
247,217. Method of working with carbon monoxide. I.G. Farben- Consortium fir Elektrochemische Industrie Ges. Manufacture 
industrie Akt.-Ges. February 7, 1925. of acetic anhydride 16,179. June 17. (Germany, June 17, 
237,219. Phosphorus, Process for the production of. 1I.G. Farben- 1926 
ustrie Akt.-Ges. February 6, 1925 Du Pont de Nemours and Co., E. I. Catalysts, etc. 15,717. 
249,884. Azo dyestufis containing metal, Manufacture of. Soc. June 13. (United States, June 12, 1926.) 
ot Chemical Industry in Basle March 28, 1925 Du Pont de Nemours and Co., E. I., and Nobel Industries, Ltd 
251 997 ¢ ompounds conialning carbocy< lic and heterocyclic ? oating-composition 16,262 June 18. 
rings, Manzfacture of. I.G. Farbenindustrie Akt.-Ges. May 5 I. G. Farbenindustrie Akt.-Ges., and Mond, A. L. Bleaching linen, 
1925 hemp, ete 14,989. June 7 
252,390. Dyestufis, Manufacture of. I. G. Farbenindustrie Akt.- ],G. Farbenindustrie Akt.-Ges., and Johnson, J. Y. Anthraquinone 
Ges. May 22, 1925 dyestuffs. 15,1603. June 7. 
252,399. Aluminium oxide, Manutacture of. Aktieselkapet Norsk J]. G. Farbenindustrie Akt.-Ges., and Johnson, J. Y. Manufacture 
Aluminium Co. May 23, 1925 of hydrocarbons. 15,411, 15,412, 15,413. June 9. 
253,865. Production of azo dyestutis on Silk, Process tor. I. G I. G. Farbenindustrie Akt.-Ges., and Johnson, J. Y. Treatment of 
Farbenindustrie Akt.-Ges. June 20, 1925 montan wax 15,414. June 9g. 
254,708. Azo dyestufis and chromium derivatives thereof. Soc I. G. Farbenindustrie Akt.-Ges., and Johnson, J. Y. Manufacture 
of Chemical Industry in Basle. July 3, 1925 of dvestufis. 15,416. June 9g. 
257,917. Manufacture of phosphorous or phosphoric acid and |, G. Farbenindustrie Akt.-Ges., and Johnson, J. Y. Manufacture 
activated charcoal. Soc. pour | Exploitation des Procédés of dyestufis. 15,528. June to. 
Edouard Urbain. September 4, 1925 I. G. Farbenindustrie Akt.-Ges. Manufacture of hydrocarbons. 
290,543 Tanning agents, Manufacture of. I. G. Farbenindustrie 15,262. June8. (March 13, 1926.) 
Axt.-Ges. October 25, 1025 I. G. Farbenindustrie Akt.Ges. Manufacture of active sili 
201,350. Obtaining the active constituents of germ glands. Chem- 15,415. Juneg 
ische Fabrik auf Actien (vorm. E. Schering). November 12, ae, rarpenendantrte Akt.-Ges. Manufacture of perylene com- 
1925. pounds. 15,422. Juneg. (Germany, June 9, 1926.) 
261,388 Gases for the synthesis of ammonia, Method of purifying I. G. ih Akt.-Ges. Method of storing dibasic ca!cium 
November 12, 1925 hypochlorite. 15,515. June tro. (Germany, August 18, 
261,722 Cyanides oi alkali-forming metals. California Cyanide 1926.) 
Co., Inc. November 23, 1925 I. G. Farbenindustrie Akt.-Ges. Destructive hydrogenation of 
261,747 Amines of the cyclohexane series, Manuiacture of. carbonaceous materials. 15,525. June 10. (Germany, June 
I. G. Farbenindustrie Akt.-Ges. November 17, 1925 II, 1926.) 
262,455. Purification of hydrogen. I. G. Farbenindustrie Akt.- ][. G. Farbenindustrie Akt.-Ges. Treatment of coal, tars, etc 
Ges. December 4, 1925 15,520. Junero. (Germany, June 11, 1926.) 
203,088. Dyeing fast mixed shades on silk. I.G. Farbenindustrie J, G. Fa benindustrie Akt.-Ges. Manufacture of active silica gels 
~ Akt.-Ges. December 21, 1925. Addition to 253,865 15,52 June 10 
264,508. Chloriodo compounds of alpha-aminopyridine and its I. G Farbenindustrie Akt.-Ges Production of cleansing, etc 
derivatives Chemische Fabrik auf Actien vorm. E Schering agents 15,015 June - (October 13, 1926.) 
January 15, 1926 I. G. Farbenindustrie Akt.-Ges. and Johnson, J. Y. Manufacture 
267,954. Unsaturated aldehydes, Manufacture of. H. Rupe. of calcium nitrate, etc. 16,067. June 16. 
March 22, 1926. Jungmann, K., and Kolbert, O. Manufacture of a solid alcoholic 
271,924. Apparatus for electromagnetic separation of ores. A. solution of iodine. 15,2605. June 8. 
Davies January 25, 1926 Metailbank und Metallurgische Ges. Akt.-Ges., and Mond, A. I 
271,940. Complex antimony compounds. W. Carpmael 1. G Disintegrating liquid alumina. 15,011. June 7 
Farbenindustrie Akt.-Ge March 1, 1926 Petersen, H. Manufacture of sulphuric acid. 15,115. June 7 


271,942. N-Dihydro-1:2:2':1'-anthraquinone azine. E. C. R. Wessel, C. Distillation of coal tar. 15,252. June 8 (Germany, 
Marks. (E. J. Du Pont de Nemours and C March 2, 1926 June 29, 1926 
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Weekly Prices of British Chemical Products 


The prices and comments given below respecting British chemical products are based on direct information supplied by the British 
manufacturers concerned. Unless otherwise qualified, the figures quoted apply to fair quantities, net and naked at makers’ works. 


General Heavy Chemicals 

Acip Acetic, 40% TEcu.—{19 per ton. 

Acip Boric, COMMERCIAL.—Crystal, £34 per ton; powder, £36 per 
ton. 

Acip HyDROCHLORIC.—3s. 9d. to 6s. per carboy d/d, according to 
purity, strength, and locality. 

Acip Nitric, 80° Tw.—f21 10s. to {27 per ton, makers’ works, 
according to district and quality. 

Acip SULPHURIC.—Average National prices f.o.r. makers’ works, 
with slight variations up and down owing to local considera- 
tions: 140° Tw., Crude Acid, 60s. per ton, 168° Tw., Arsenical, 
£5 los. per ton. 168° Tw., Non-arsenical, £6 15s. per ton. 

AMMONIA ALKALI.—£6 I5s. per ton f.o.r. Special terms for contracts. 

BISULPHITE OF LIME.—£7 Ios. per ton, packages extra, returnable. 

BLEACHING POWDER.—Spot, /9 Ios. per ton d/d ; Contract, £8 Ios. 
per ton d/d, 4-ton lots. 

Borax, ComMERCIAL.—Crystals, {19 10s. to {20 per ton ; granulated, 
£19 per ton; powder, {21 per ton. (Packed in 2-cwt. bags, 
carriage paid any station in Great Britain.) 

CaLcCIUM CHLORIDE (SOLID).— £5 to £5 5s. per ton d/d carr. paid. 

CopPER SULPHATE.—{25 to £25 10s. per ton. 

METHYLATED SPirit 61 O.P,—Industrial, 2s, 5d. to 2s. rod. per gall. ; 


pyridinised industrial, 2s. 7d. to 3s. per gall.; mineralised, 
38. 6d. to 3s. 10d. per gall.; 64 O.P., rd. extra in all cases ; 
prices according to quantity. 

NICKEL SULPHATE.—£38 per ton d/d. 

NICKEL AMMONIA SULPHATE.—£38 per ton d/d. 

PotTasH CausTIC,—£30 to £33 per ton. 

Potassium BICHROMATE.—44d. per Ib. 

Potassium CHLORATE.—34d. per lb., ex wharf, London. incwt. kegs. 

SALAMMONIAC.—{45 to £50 per ton d/d. Chloride of ammonia, 
£37 to £45 per ton, carr. paid. 

SALT CAKE.—{3 15s. to £4 per ton d/d. In bulk. 

Sopa Caustic, SoLip.—Spot lots delivered, £15 2s. 6d. to £18 per 
ton, according to strength ; 20s. less for contracts. 

Sopa CrystTats.—£5 to £5 5s. per ton, ex railway depots or ports. 

SODIUM ACETATE 97/98%.—£2I1 per ton. 

SopIuM BICARBONATE.—£Io Ios. per ton, carr. paid. 

SopiIuM BICHROMATE.—34d. per Ib. 

SopIUM BISULPHITE PowDER, 60/62%.—{17 Ios. per ton for home 
market, 1-cwt. drums included. 

Sop1IuM CHLORATE.—2jd. per lb. 

SopiuM NITRITE, 100% Basis.—{£27 per ton d/d. 

SopDIUM PHOSPHATE.—{14 per ton, f.o.r. London, casks free. 

SopIuM SULPHATE (GLAUBER SALTsS).—£3 12s. 6d. per ton. 

SoDIUM SULPHIDE Conc. SOLID, 60/65.—{13 5s. per ton d/d. 
Contract, {13. Carr. paid. 

Sop1umM SULPHIDE CrystTaLs.—Spot, £8 12s. 6d. per ton d/jd. 
Contract, £8 10s. Carr. paid. 

SODIUM SULPHITE, PEA CrysTALS.—{14 per ton f.o.r. London, 
1-cwt. kegs included. 


Coal Tar Products 

Acip CarBo.ic Crystats.—8d. to 9d. per lb. Crude 60's, 2s. 4d. 
to 2s. 8d. per gall. 

AcID CRESYLIC 99/100.—2s. 8d. to 2s. 9d. per gall. 97/99.— 
2s. 1$d. to 2s. 3d. per gall. Pale, 95%, 2s. to 2s. 2d. per gall. 
Dark, Is. gd. to 2s. 1d. per gall. 

ANTHRACENE.—A quality, 24d. to 3d. per unit. 40%, 3d. per unit. 

ANTHRACENE OIL, STRAINED.—8d. to 84d. per gall. Unstrained, 
74d. to 8d. per gall.; both according to gravity. 

BENZOLE.—Crude 65’s, 1s. ofd. to 1s. 13d. per gall., ex works in 
tank wagons. Standard Motor, ts. od. to 2s. 2d. per gall., ex 
works in tank wagons. Pure, ts. 7d. to 2s. 6d. per gall., ex works 
in tank wagons. 

TOLUOLE.—90%, 1s. 8d. to 2s. o}d. per gall. 
to 2s. 34d. per gall. 

XYLOL.—1s. 11d. to 2s. 4d. per gall. Pure, 2s. 6d. per gall. 

CrEOSOTE.—Cresylic, 20/24%, tod. per gall. Standard specifi- 
cation, 6jd. to 9d.: middle oil, 7$d. to 8d. per gall. Heavy, 
83d. to 83d. per gall. Salty, 7d. per gall. less 13%. 

NAPHTHA.—Crude, 8d. to 9d. per gall. according to quality. 
Solvent 90/160, Is. 3d. to Is. 11d. per gall. Solvent 95/160, 
Is. 5d. to 1s. 6d. per gall. Solvent 90/190, 1s. 14d. to 1s. 4d. 
per gall. 


Firm. Pure, 1s. rod. 


NAPHTHALENE CRUDE.—Drained Creosote Salts, {7 10s. per ton. 
Whizzed or hot pressed, £8 10s. to {9 per ton. 
NAPHTHALENE.—Crystals, {11 ros. to £13 10s. per ton. Quiet. 


Flaked, {£12 10s. per ton, according to districts. 
PitcH.—Medium soft, 72s. 6d. to 82s. 6d. per ton, according to 
district; nominal. 


PyYRIDINE.—90/140, 7s. 6d. to 13s. per gall. Nominal. 90/180, 4s. 6d. 


to 5s. per gall. Heavy, 5s. to 8s. per gall. 


Intermediates and Dyes 


In the following list of Intermediates delivered prices include 

packages except where otherwise stated : 
AcID AMIDONAPHTHOL DISULPHO (1-8-2-4).—r10s. 9d. per Ib. 
ACID ANTHRANILIC.—6s. per lb. 100%. 
AcID BENzoIc.—Is. 9d. per lb. 
AcID GAMMA.—4s. 9d. per lb. 
Acip H.—3s. 3d. per lb. 100% basis d/d. 
AcID NAPHTHIONIC.—Is. 6d. per lb. 100% basis d/d. 
AcID NEVILLE AND WINTHER.—4S. 9d. per lb. 100% basis d/d. 
ACID SULPHANILIC.—gd. per lb. 100% basis d/d. 
ANILINE O1L.—7}d. per Ib. naked at works. 
ANILINE SaLts.—74d. per lb. naked at works. 
BENZALDEHYDE.—2s. 3d. per lb. 
BENZIDINE BasE.—3s. 3d. per lb. 100% basis d/d. 
BENzoIc Acip.—ts. 84d. per lb. 
0-CRESOL 29/31° C.—4}d. per lb. Fair inquiry. 
m-CRESOL 98/100% .—3s. per lb. Only limited inquiry. 
p-CRESOL 32/34° C.—2s. 83d. per lb. Only limited inquiry. 
DICHLORANILINE.—2s. 3d. per lb. 
DIMETHYLANILINE.—Is. 11d. per lb. d/d. Drums extra. 
DINITROBENZENE.—9Qd. per lb. naked at works. £75 per ton. 
DINITROCHLORBENZENE.—{84 per ton d/d. 
DINITROTOLUENE.—48/50° C. 8d. per lb. naked at works. 66/68? C 

od. per lb. naked at works. 
DIPHENYLAMINE.—2s. Iod. per lb. d,d. 
a-NAPHTHOL.—2s. per lb. d/d. 
B-NAPHTHOL.—I1Id. to Is. per Ib. d/d 
a-NAPHTHYLAMINE.—IS. 3d. per Ib. d/d 
B-NAPHTHYLAMINE.—35. per lb. d/d. 
o-NITRANILINE.—5s. 9d. per lb. 
m-NITRANILINE.—3s. per lb. d/d. 
p-NITRANILINE.—Is. 9d. per lb. d/d 
NITROBENZENE.—6d. per Ib. naked at works. 
NITRONAPHTHALENE.—IS. 3d. per lb. d/d. 
R. SaLtt.—2s. 2d. per lb. 100% basis d/d. 
SopDIUM NAPHTHIONATE.—Is. 84d. per lb. 100% basis d/d. 
o-TOLUIDINE.—7}d. per Ib. naked at works. 
p-TOLUIDINE.—2s. 2d. per lb. naked at works. 
m-XYLIDINE ACETATE.—2s. 11d. per lb. 100%. 


Wood Distillation Products 
ACETATE OF LimE.—Brown, £8 tos. to £9 5s. per ton. Grey, £15 Ios. 
per ton. Liquor, 9d. per gall. 32° Tw. 
CHARCOAL.—{6 I5s. to £10 perton, according to grade and locality. 
Iron Liquor.—ts. 3d. per gall. 32° Tw. 1s. per gall. 24° Tw. 
RED Liguor.—gd. to Iod. per gall. 16° Tw. 
Woop CreosoTe.—1s. 9d. per gall. Unrefined. 
Woop NAPHTHA, MISCIBLE.—3s. 9d. to 4s. per gall., 60% O.P. 
Solvent, 3s. 11d. to 4s. 3d. per gall., 40% O.P. 
Woop Tar.—£4 to £5 10s. per ton and upwards, according to grade 
Brown SuGAR OF LEAD.—4o0 15s. to £41 10s. per ton. 


Rubber Chemicals 

ANTIMONY SULPHIDE.—Golden, 64d. to 1s. 54d. per lb., according to 

quality ; Crimson, ts. 4d. to 1s. 6d. per lb., according to quality. 
ARSENIC SULPHIDE, YELLOW.—rs. 9d. per lb. 
BaryYTES.—£3 Ios. to £6 15s. per ton, according to quality. 
CADMIUM SULPHIDE.—2s. 6d. to 2s. 9d. per lb. 
CARBON BISULPHIDE.—{20 to £25 per ton, according to quantity. 
CaRBON Biack.—54d. per lb., ex wharf. 
CARBON TETRACHLORIDE.—{45 to £50 per ton, according to quantity, 

drums extra. 
CHROMIUM OXIDE, GREEN.—Is. 1d. per lb. 
DIPHENYLGUANIDINE.—38. 9d. per lb. 
INDIARUBBER SUBSTITUTES, WHITE AND DarK.—5jd. to 63d. per lb. 
Lamp Biack.—£35 per ton, barrels free. 
Leap HyPosuLPHITE.—9d. per lb. 
LITHOPONE, 30%.—£22 Ios. per ton. 
MINERAL RUBBER “‘ RUBPRON.”’—£13 12s. 6d. per ton, f.o.r. London 
SULPHUR.—/{9 to {11 per ton, according to quality. 
SULPHUR CHLORIDE.—4d. to 7d. per lb., carboys extra. 
SULPHUR PreciP. B.P.—£47 10s. to £50 per ton. 
THIOCARBAMIDE.—28. 6d. to 2s. gd. per lb. carriage paid. 
THIOCARBANILIDE.—2s. Id. to 2s. 3d. per lb. 
VERMILION, PALE oR DEEP.—6s. to 6s. 3d. per lb. 
Zinc SULPHIDE.—Is. per Ib. 


Pharmaceutical and Photographic Chemicals 

Acip, ACETIC, PuRE, 80°,.—{£39 per ton ex wharf London in glass 
containers. 

Acip, ACETYL SALICYLIC.—z2s. 5d. to 2s. 6d. per Ib. 

Acip, BEenzoic B.P.—2s. to 2s. 3d. per lb., according to quantity. 
Solely ex Gum, Is. to rs. 3d. per oz., according to quantity. 
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Acip, Boric B.P.—Crystal, {40 to {41 per ton; powder, £44 to 445 
per ton. Carriage paid any station in Great Britain, in ton lots. 

Acip, CAMPHORIC.—19Qs. to 21s. per Ib. 

Acip, Citric.—ts. 63d. to 1s. 73d. per Ib., less 5%. 

AcID, GALLIC.—2s. 8d. per Ib. for pure crystal, in cwt. lots. 

AcID, PyROGALLIC, CRYSTALS.—7s. 3d. per lb. Resublimed, 8s. 3d. 
per lb. 

Acip, SaLicy.Lic, B.P.—Pulv., 1s. 3}d. to 1s. 10d. perlb.; crystals, 
Is. rod. to 1s. 11d. per Ib. Technical.—11jd. to 1s. per Ib. 
Acip, Tannic B.P.—2zs. od. to 2s. 11d. per Ib. 
AciIp, TARTARIC.—1Is. 3?d. per Ib., less 5%. 

AMIDOL.—s. per Ib., d/d. 

ACETANILIDE.—Is. 6d. to 1s. 8d. per lb. for quantities. 

AMIDOPYRIN.—8s 6d. per lb. 

AMMONIUM BENZOATE.—3s. 3d. to 3s. od. per lb., according to 
quantity. 

AMMONIUM CARBONATE B.P.— 437 per ton. Powder, £39 per ton in 
5 cwt. casks. Resublimated : lump, Is. per lb. ; powder, 1s. 3d. 
per lb. 

ATROPINE SULPHATE.—IIs. per oz. for English make. 

BARBITONE.—6s. 6d. per lb. 

BENZONAPHTHOL.—3s. 3d. per lb. spot. 

BIsMUTH CARBONATE.—9s. 9d. to Ios. per lb. 

BISMUTH CITRATE.—49s. 6d. to gs. od. per Ib. 

BIsMUTH SALICYLATE.—S8s. 9d. to gs. per Ib. 

BISMUTH SUBNITRATE.—7s. 9d. to 8s. per Ib. 

BISMUTH NITRATE.—5s. 9d. to 6s. per Ib. 

BIsMUTH OXIDE.—13s. od. to 14s. per lb. 

BisMuTH SUBCHLORIDE.—IIs. od. to 12s. per Ib. 

BisMUTH SUBGALLATE.—7s. od. to 8s. perlb. Extra and reduced 
prices for smaller and larger quantities respectively; Liquor 
Bismuthi B.P. in W. Qts. 1s. 1d. per Ib.; 12 W. Qts. 1s. per 
Ib.; 36 W. QOts. 113d. per ib. 

Borax B.P.—Crystal, {24 to {27 per ton; powder, {26 to {29 per 
ton, according to quantity. Carriage paid any station in Great 
Britain, in ton lots. 

BRoMIDES.—Potassium, Is. 11d. to 2s. per lb.; sodium, 2s. 2d. to 
2s. 3d. per lb.; ammonium, 2s. 4d. to 2s. 5d. per Ib., all spot. 

Catcium LactTaTE.—Is. 343d. to Is. 5d. 

CHLORAL HyDRATE.—35. 2d. to 3s. 5d. per lb., duty paid. 

CHLOROFORM.—2s. 3d. to 2s. 74d. per lb., according to quantity. 

CREOSOTE CARBONATE.—6s. per Ib. 

EtHEers.—Prices for Winchester quarts; dozen Winchester quarts ; 
carboys or drums; and 1ocwt. lots respectively : -730—1Is. 23d. ; 
1s. 2d.; 1s. 14d.; Is. 0$d.; *720 technical—ts. 5$d.; 1s. 5d. ; 
Is. 44d.; 1s. 34d.; *720 pur. (Aether B.P., 1914)—2s. 4d.; 
2s. 34d.; 2s. 3d.; 2s. 2d. 

FoRMALDEHYDE.—{39 per ton, in barrels ex wharf. 

GUAIACOL CARBONATE.—5s. per Ib. 

HEXAMINE.—2s. 4d. to 2s. 6d. per lb. 

HOMATROPINE HyDROBROMIDE.—30S. per OZ. 

HypDRASTINE HyDROCHLORIDE.—English make offered at 120s. per oz. 

HYDROGEN PEROXIDE (12 VOLS.).—1Is. 4d. per gallon, f.o.r. makers’ 
works, naked. B.P., 1]b., 16s. per doz.; 4 1b., 9s. 6d. perdoz. ; 
} Ib., 6s. 6d. per doz. 

HyDROQUINONE.—4s. per Ib., in cwt. lots. 

HyYPpoPpHOSPHITES.—Calcium, 3s. 6d. per Ib., for 28-Ib. lots; potas- 
sium, 4s. Id. per Ib. ; sodium, 4s. per Ib. 

Iron AMMONIUM CITRATE B.P.—z2s. Id. to 2s. 4d. per lb. Green, 
2s. 4d. to 2s. 9d. per Ib. U.S.P., 2s. 2d. to 2s. 5d. per Ib. 

Iron PERCHLORIDE.—4d. per Ib. to 22s. per cwt.,, according to 
quantity. 

MaGNEsIUM CARBONATE.—Light Commercial, £31 per ton net. 

MaGNEsIuM OxipDE.—Light commercial, {62 10s. per ton, less 24% ; 
Heavy Commercial, {21 per ton, less 2}% ; in quantity lower ; 
Heavy Pure, 2s. to 2s. 3d. per Ib., in 1 cwt. lots. 

MENTHOL.—A.B.R. recrystallised B.P., 18s. 3d. per lb. net; Syn- 
thetic detached crystals, 11s. to 14s. 6d. per Ib., according to 
quantity; Liquid (95%), 12s. per lb. 

MercuriAts B.P.—Up to 1 cwt. lots, Red Oxide, 7s. 6d. to 7s. 7d. 
per Ib., levig., 7s. to 7s. 1d. per lb. ; Corrosive Sublimate, Lump, 
5s. 9d. to §s. rod. per lb., Powder, 5s. 2d. to 5s. 3d. per Ib. ; 
White Precipitate, Lump, 5s. 11d. to 6s. per lb., Powder, 6s. to 
6s. 1d. per lb., Extra Fine, 6s. 1d. to 6s. 2d. per lb. ; Calomel, 
6s. 4d. to 6s. 5d. per Ib.; Yellow Oxide, 6s. 10d. to 6s. 11d. 
per lb.; Persulph., B.P.C., 6s. 1d. to 6s. 2d. per Ilb.; 
Sulph. nig., 5s. rod. to 5s. 11d. per Ib. Special prices for 
larger quantities. 

METHYL SALICYLATE.—Is. 9d. per Ib. 

METHYL SULPHONAL.—IIs. per lb. 

Meto..—11s. per lb. British make. 

PARAFORMALDEHYDE.—Is. od. per lb. for 100% powder. 

PARALDEHYDE.—Is. 4d. per Ib. 

PHENACETIN.—3s. per Ib. 

PHENAZONE.—4s. 6d. per Ib. 

PHENOLPHTHALEIN.—6s. to 6s. 3d. per Ib. 

PoTASSIUM BITARTRATE 99/100% (Cream of Tartar).—100s. per cwt. 
less 2% for ton lots. 

PorassiuM CITRATE.—tIs. 11d. to 2s. 2d. per Ib. 

PoTASSIUM FERRICYANIDE.—Is. 9d. per lb., in cwt. lots. 


Firm market. 





Potassium IopIDE.—16s. 8d. to 17s. 2d. per lb. for 1 cwt. lots. 

Potassium METABISULPHITE.—6d. per lb., 1-cwt. kegs included, 
f.o.r. London. 

POTASSIUM PERMANGANATE.—B.P. crystals, 6d. per lb., spot. 

QUININE SULPHATE.—23S. per 0z., 1s. 8d. to Is. 9d. for 1000 oz. lots 
in 100 oz. tins. 

RESORCIN.—4s. per lb., spot. 

SACCHARIN.—558S. per Ib. ; in quantity lower. 

SALOL.—2s. 4d. per Ib. 

Sop1uM BENZOATE, B.P.—ts. 1od. to 2s. 2d. per Ib. 

Sopi1um CITRATE, B.P.C., 1911.—1s. 8d. to 1s. 11d. per lb., B.P.C., 
1923—2s. to 2s. 1d. per lb. for 1 cwt. lots. U.S.P., 1s. 11d. to 
2s, 2d. per lb., according to quantity. 

Sop1uM FERROCYANIDE.—4d. per Ib., carriage paid. 

SopiuM HyYPOSULPHITE, PHOTOGRAPHIC.—{15 5s. per ton, d/d 
consignee’s station in 1-cwt. kegs. 

SopD1IUM NITROPRUSSIDE.— 16s. per lb. 

Sopium Potassium TARTRATE (ROCHELLE SALT).—g90s. to 95s. 
per cwt, Crystals, 5s. per cwt. extra. 

SopiuM SALICYLATE.—Powder, Is. 9d. to 1s. 10d. per lb. Crystal, 
Is. 10d. to 1s. 11d. per lb. 

SopIUM SULPHIDE, PURE RECRYSTALLISED.—1Iod. to 1s. 2d. per lb. 

SODIUM SULPHITE, ANHYDROUS, £27 Ios. to {28 Ios. per ton, accord- 
ing to quantity ; 1-cwt. kegs included. 

SULPHONAL.—7s. 6d. per Ib. 

TaRTAR EmeEtic, B.P.—Crystal or powder, 2s. 1d. to 2s. 3d. per Ib. 

THYMOL.—Puriss., 10s. 6d. to 11s. 6d. per lb., according to quantity. 
Firmer. Natural, 12s. 6d. per lb. Cheaper. 


Perfumery Chemicals 
ACETOPHENONE.—-78. 3d. per Ib. 
AUBEPINE (EX ANETHOL), Ios. 6d. per lb. 
AMYL ACETATE.—2s. per lb. 
AMYL BUTYRATE.—5s. 3d. per lb. 
AMYL SALICYLATE.—3S. per Ib. 
ANETHOL (M.P. 21/22° C.).—5s. 6d. per lb. 
BENZYL ACETATE FROM CHLORINE-FREE BENZYL ALCOHOL.—72s. 
er lb. 
meses: ALCOHOL FREE FROM CHLORINE.—2s. per Ib. 
BENZALDEHYDE FREE FROM CHLORINE.—2s. 6d. per Ib. 
BENZYL BENZOATE.—2s. 6d. per Ib. 
CINNAMIC ALDEHYDE NATURAL.—17s. per ]b 
CouMARIN.—Ios. per lb. 
CITRONELLOL.—1I4s. 6d. per lb. 
CITRAL.—8s. od. per Ib. 
ETHYL CINNAMATE.—7S. 6d. per Ib. 
ETHYL PHTHALATE.—2s. 9d. per lb. 
EUGENOL.—9s. per lb. 
GERANIOL (PALMAROSA).—17s. 6d. per Ib. 
GERANIOL.—6s. 6d. to Ios. per lb. 
HELIOTROPINE.—4s. gd. per Ib. 
Iso EUGENOL.—13s. 6d. per Ib. 
LinaLo_.—Ex Bois de Rose, 15s. per lb. Ex Shui Oil, tos. 6d. per lb, 
LINALYL ACETATE.—Ex Bois de Rose, 18s. per lb. Ex Shui Oil, 
148. 6d. per Ib. 
METHYL ANTHRANILATE.—8s. 6d. per Ib. 
METHYL BENZOATE.—4s. 6d. per Ib. 
Musk KETONE.—35s. per Ib. 
Musk XYLOL.—8s. 6d. per Ib. 
NEROLIN.—38. 9d. per lb. 
PHENYL ETHYL ACETATE.—1I0s. 6d. per Ib. 
PHENYL ETHYL ALCOHOL.—1Ios. 6d. per Ib. 
RHODINOL.—32s. 6d. per Ib. 
SAFROL.—1s. 6d. per Ib. 
TERPINEOL.—Is. 6d. per lb. 
VANILLIN.—17s. to 18s. 6d. per lb. Good demand. 


Essential Oils 
ALMOND OIL.—10s. 3d. per Ib. 
ANISE OIL.—3s. 1d. per lb. 
BERGAMOT OIL.—28s. 6d. per Ib. 
BouRBON GERANIUM OIL.—14s. gd. per Ib. 
CaMPHOR OIL.—67s. 6d. per cwt. 
CANANGA OIL, JAVA.—26s. per Ib, 
CINNAMON OIL LEaFr.—6d. per oz. 
Cassia OIL, 80/85%.—8s. 3d. per Ib. 
CITRONELLA OIL.—Java, 85/90%, 1s. 11d. per lb. Ceylon, pure, 
1s. 9d. per Ib. 
CLOvE OIL.—6s. per Ib. 
EUCALYPTUS OIL, 70/75%.—2s. 3d. per Ib. 
LAVENDER O1L.—Mont Blanc, 38/40%, Esters, 21s. per lb. 
LEMON OIL.—8s. per lb. 
LEMONGRASS OIL.—4s. 6d. per lb. 
ORANGE OIL, SWEET.—10s. 6d. per lb. 
Otto oF RosE O1L.—Anatolian, 30s. per oz. Bulgarian, 70s. per oz. 
Patma Rosa OIL.—1os. 6d. per Ib. 
PEPPERMINT O1L.—Wayne County, 18s. per lb. Japanese, 8s. 
r lb. 
peanan O1L.—7s. 6d. per Ib. 
SANDALWOOD OIL.—Mysore, 26s. 6d. per lb. ; 90/95%, 16s. 6d. per lb. 
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London Chemical Market 


The following notes on the London Chemical Market are specially supplied to THz CHEMICAL AcE by Messrs. R. W. Greeff & Co., 
Ltd., and Messrs. Chas. Page & Co., Ltd., and may be accepted as representing these firms’ independent and impartial opinions. 


London, June 23, 1927. 

TRADE has been somewhat brighter during the past week 

Prices on the whole are very firm. Export demand is without 

feature. 

. 
General Chemicals 

ACETONE is a firm market at about £60 to £63 per ton, and con- 
sumptive demand is normal. 

Acip AcETIc has been in much better demand, price unchanged at 
£37 to £38 per ton for 80%, grade. 

Acip CiTRIC is quiet, price unchanged at Is. 74d. per Ib. 

\cip Formic is in satisfactory inquiry and a fair business is passing 
Price firm at £46 to £48 per ton for 85°. 

Acip Lactic is quietly steady at £43 per ton for 50% by weight 

AciD OXALIC is only in moderate demand, price unchanged at about 
#28 per ton. 

Acip TARTARIC is firm and maker’s prices are about ts. 5d. per lb., 
although secondhand parcels are obtainable at a lower figure 

ALUMINA SULPHATE.—Unchanged at about £6 per ton for 17-18° 

AmMoniUM CHLORIDE is quietly steady at {19 per ton. 

ARSENIC.—Unchanged. 

BaRIUM CHLORIDE.—A fair number of orders are passing, but the 
tonnage is small. Price about £9 per ton for spot delivery. 

CopPpER SULPHATE is quiet at {23 Ios. per ton. 

CREAM OF TARTAR.—The first hand market is very 
average price of about f1oo per ton, but the 
realisations are cheaper. 

Epsom SaLtts.—Unchanged at £5 5s. per ton. 

FORMALDEHYDE has been in steady demand at about /41 fos. per 
ton. 

Leap ACETATE.—Unchanged at £42 to £43 per ton. 

LEAD NITRATE.—Unchanged at £38 to £39 per ton. 

METHYL ACETONE is in fair inquiry at about £62 to £63 per ton for 
high grade material. 


firm at an 
secondhand 


METHYL ALCOHOL.—Unchanged at £48 or £47 per ton. 

PotassiIuM CHLORATE is a quiet market at 3}d. per lb. 

POTASSIUM PERMANGANATE is in moderate demand, price showing 
an upward tendency at about 74d. per lb 

POTASSIUM PRUSSIATE is a little easier on continental oftering at 
£64 to £05 per ton. 

SoDA ACETATE is quiet at £19 per ton 

Sopa BicHROMATE.—Unchanged 

Sopa Hypo.—Unchanged. 

Sopa NITRITE is in fair request at about £19 Los. per ton 

Sopa PrussiatTE is firm at 42d. to 44d. per lb 

SODA SULPHIDE. —Unchanged 

ZINC SULPHATE.— Unchanged 


Coal Tar Products 
The market values of coal tar products show no change from 

last week, and there is very little prompt business passing 

90's BENZOL is very plentiful, and is quoted at Is. 3d. to Is. 4d 
per gallon, on rails, while the motor quality is worth about 
Is. 24d. per gallon. 

PuRE BENZOL is worth about ts. 8d. to Is. od. per gallon. 

CREOSOTE OIL is slightly firmer for spot delivery, and is quoted 
at 7d. per gallon, on rails, in the North, while the price in 
London is 83d. to od. per gallon. 

CRESYLIC AcIp is very steady, the pale quality, 97/99%, being very 

per gallon on rails, 


scarce. It is quoted at 2s. Id. to 2s. 2d 
while the dark quality, 95/97°,, is worth about Is. rod. per 
gallon. 


SOLVENT NAPHTHA has practically no sale, and is worth from tod 
to 11d. per gallon. 

Heavy NAPHTHA can be purchased at 11d. per gallon. 

NAPHTHALENES.—For the 74/76 quality there is practically no 
demand, and it is quoted at about #6 to 46 Ios. per ton, while 
the 76/78 quality can be bought at £8 to £8 Ios. per ton 

PitcH —There is no change to report 





Latest Oil Prices 


LONDON, June 22.—LINSEED OIL, quiet and 2s. 6d. to 5s. lower 


Spot, ex mill, £34; June, £32 10s.; July-August, £32 I5s 

September-December, £33 5s. RAPE O11 slow. Crude extracted 
£43 10s.; technical refined, £45 10s. Cotton O1r quiet. Refined 
common edible, £42; Egyptian crude, £36; deodorised, £44. 
TURPENTINE dull and a further 6d. to 3d. per cwt. lower. American, 


spot, 38s. 6d. ; July-December, 39s. od. per cwt. 


HULL, June 22.—LINSEED OIL was quiet. Naked, spot, June, 


July-August, and September-December, £33 Ios. Cotton OIL 
steady. Spot, Egyptian crude, £35 1os.; edible refined, £30; 
technical, £38; and deodorised, £41. PALM KERNEL OIL.— 


Crushed, naked, 54 per cent., £37 5s. GROUNDNUT OIL. —Crushed / 


extracted, £44; deodorised, £48. Soya O1L.—Extracted and 
crushed, £33 5s.; deodorised, £36 15s. RAPE O1L_.—Crushed- 
extracted, £44; refined, £46. Castor O1L and Cop OIL quiet and 
unaltered. 





Nitrogen Products 
Export.—As anticipated in our last issue the tendency of the 
sulphate market has been downwards. During the last day or 
two sales have been made on the basis of £9 10s. per ton f.o.b. U.K 
ports in single bags. It is understood that the Far East as well as 
Mediterranean countries are purchasing at about this price. 


Home.—Buyers in some parts of the country report small sales 
for prompt delivery. Apparently sulphate of ammonia is being 
used later in the year than hitherto. Last season’s price scale 
remains in force, and it is doubtful whether the expected drop will 
take place for July delivery. Judging from the price for the export 
markets, we are inclined to the opinion that the season’s price scal: 
will be fully £1 per ton lower than that of 1926-7. 

Nitrate of Soda.—The nitrate market has continued active and 
sales f.a.s. are being made on the basis of 16s. 7d. to 16s. od. per 
metric quintal for prompt shipment, with slightly higher prices for 
later in the season. The aggregate sales, since free selling com- 
menced, amount to 700,000 tons, but some of this has been for 
prompt requirements. Of course, the great bulk of these sales have 
been to the large buyers. We are inclined to the view that when 
the new prices for sulphate of ammonia are announced the nitrate 
market will sag. According to Messrs. Aikman, further oficinas 
are opening shortly, and the production will soon be well over 
10,000 tons a month. The stock in Chile remains at just over one 
million tons. 


Japanese Methanol and Ammonia Processes 
A COMPOUND process for methanol which has an important 
relation to the solution of the fuel problem is said to have 
been completed by three experts, Messrs. Kitawaki, Shibata, 
and Yokoyama, of the Nitrogen Laboratory, under the control 
of the Ministry of Commerce and Industry. The laboratory 
has obtained a patent from the Government, but private 
companies will be allowed to work it. The Government holds 
the patent to preclude possible trouble between companies, 
but the right of using the patent is held by the companies 
More than a dozen applications have been filed, and the 
Government has selected three companies, the Mitsui Bussan 
Kaisha, the Japan Oil, and the Japan Acetic Acid Co. The 
method is quite different from wood distillation. Oxidised 
carbon and hydrogen are chemically combined under high 
pressure and high temperature. The feature of the process is 
that the cost of production of a pure article of nearly 100 per 
cent. is said to be only 15 sen per pound, one-third the former 
cost. Further reduction is considered feasible. Ammonia 
synthesis based on the atmospheric nitrogen system also has 
been completed by the Ministry after a study of eight years at 
Atmospheric Nitrogen Institute. The Ministry decided to 
give the right of operation to Oriental Nitrogenous Fertiliser 
Co. This company is to be established jointly by the Mitsui 
Bussan Kaisha, the Mitsubishi Shoji Kaisha, the Sankyo 
Pharmaceutical Co., and the Japan Fertiliser Co. The right 
has not been allotted yet, owing to a dispute between these 
companies. 





of Barcelona has been authorised 
The message does 


THE COURTAULD-HISPANA Co 
to manufacture and sell artificial silk in Spain 
not make it quite clear whether the new concern is to be an actual! 
producer of yarn. So far the artificial silk industry has been littl 
developed in Spain. There is only one works in full production 
situated at Valdenonceda, though several works are said to be on 
the eve of completion 

Mr. BENJAMIN TALBOT, deputy-chairman and managing director 
of the Cargo Fleet Iron Co. and South Durham Steel and Iron Co 
Ltd., and several other iron and coal companies in the North- 
Eastern area, has beenelected president of the National Federation 
of Iron and Steel Manufacturers for the year 1927-1928, in succession 
to Mr. H. C. Bond. Mr. E. J. Fox, the managing director of the 
Stanton Iron Works, has been elected an additional vice-president. 
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Scottish Chemical Market 


The following notes on the Scottish Chemical Market are specially supplied to THe Cuemicat AcE by Messrs. Charles Tennant 
and Co., Ltd., Glasgow, and may be accepted as representing the firm's independent and impartial opinions. 


Glasgow, June 22, 1927. 
DURING the past week business in the heavy chemical market 
inquiry 
Prices 


been rather active, quite considerable 


going around both for home consumption and export. 


has more 


notwithstanding show little or no change. 


Industrial Chemicals 

AcID ACETIC, 98 /100% £55 to £07 per ton, according to quantity 
and packing, c.i.f. U.K. ports ; 80°, pure, £37 10s. per ton, ex 
wharf; 80°, technical, {37 10s. per ton, ex wharf. 

Acip Boric 
Powder 
stations 

Acip CaRBOLIC IcE CRySTALS.—Quoted price unchanged at 8}d. 
per lb., f.0.b. U.K. ports, but little demand, and could probably 
be obtained for less 

Acip Citric, B.P. Crystarts.—Still in good demand and price 
unchanged at about 1s. 63d. per Ib., less 5%, ex store. Conti- 
nental quoted 1s. 7d. per lb., less 5%, c.i.f. U.K. ports. 

Acip HyprocrLoric.—Usual steady demand, Arsenical quality, 
4s. 9d. per carboy. Dearsenicated quality, 6s. 3d. per carboy, 
ex works 

Acip Nitric 80°.—Quoted 423 5s. per ton, ex station, full truck 
loads. 

Acip Oxatic.—Still in good demand and price unchanged at 3d 
per lb., ex store, spot delivery. Offered from the Continent at 
2¢d. per lb., ex wharf 

AcID SULPHURIC, 144°.—{£3 12s. Od. per ton; 108°, 47 per ton, ex 
works, full truck loads. Dearsenicated quality, 20s. per ton 
more, 

Acip Tartaric B.P. Crystats.—In good demand and price ad- 
vanced to about is. 3#d. per Ib., less 5%, ex wharf. 

ALUMINA SULPHATE, 17/18%, IRON FREE.—Spot material quoted 
#5 12s. 6d. per ton, ex store. On offer for early delivery at 
£5 5S. per ton, c.if. U.K. ports 

Atum PotasH.—Lump quality on offer at 48 5s. per ton, c.1. 
U.K. ports. Crystalline powder, £8 7s. 6d. per ton, c.i.f. U.K 
ports. Lump quality on spot quoted {£9 2s. 6d. per ton, ex store 

AMMONIA ANHYDROUS.—Unchanged at about od. per Ib., carriag: 
paid, containers extra and returnable. 

Ammonia CARBONATE.—Lump, {37 per ton; powdered, 439 per 
ton, packed in 5 cwt. casks, delivered or f.o.b. U.K. ports. 
Ammonia Ligvip, 880°.—Unchanged at about 24d. to 3d. per Ib., 

delivered according to quantity. 

AMMONIA MURIATE.—Grey galvanisers’ crystals of English manu- 


—Crystal, granulated or small flakes, £34 per ton 
£30 per ton, packed in bags, carriage paid U.K 


facture quoted {23 to {24 per ton, ex station. Continental 
material on offer at about #19 15s. per ton, c.i.f. U.K. ports 


Fine white crystals quoted {18 per ton, c.i.f. U.K. ports. 

ARSENIC, WHITE POWDERED.—Spot material unchanged at about 
{18 15s. per ton, ex store. Offered for prompt despatch from 
mines at {17 10s. per ton, ex wharf. 

Barium CARBONATE, 98/100°%.—White powdered quality quoted 
£6 15s. per ton, c.i.f. U.K. ports. 

BaRiIUM CHLORIDE, 98 /100% .— Large white crystals quoted ¢7 7s. od 
per ton, c.i.f. U.K. ports, packed in casks. Bags, 5s. per ton 
less. Spot material now quoted {9 per ton, ex store. 

BaryTEs.—English material unchanged at £5 5s. per ton, ex works. 
Continental quoted 4/5 per ton, c.i.f. U.K. ports. 

BLEACHING PowDER.—Contract price to consumers, 45 per ton, 
ex station, minimum 4-ton lots. Spot material, los. per ton 
extra. Continental on offer at £7 12s. 6d. per ton, c.i.f. U.K. 
ports. 

Borax.—Granulated, {19 10s. per ton; crystals, {20 per ton; 
powder, 421 per ton, carriage paid U.K. ports. 

CaLciuM CHLORIDE.—English manufacturers’ price unchanged at 
{5 to #5 5s. per ton, ex station, with a slight concession for 
contracts. Continental dearer at about £3 12s. 6d. per ton, 
c.i.f. U.K. ports 

CoppEerAS, GREEN.—Unchanged at about £3 Ios. per ton, f.o.r 
works, or £4 12s. 6d. per ton, f.o.b. U.K. ports, for export 

CoppER SULPHATE.—Continental material higher at about {25 7s. 6d 
per ton, cif. U.K. ports. British material on offer at about 
£25 per ton, f.o.b. nearest port. 

FORMALDEHYDE, 40°%.—Unchanged at £38 per ton, c.i.f. U.K. ports, 
spot material quoted £39 5s. per ton, ex store. 

GLAUBER SALTS.—English material unchanged at {4 per ton, ex 
store or station. Continental quoted {2 15s. per ton, c.1-f. 
U.K. ports. 

Leap, Rep.—Imported materia] quoted £33 per ton, ex store. 

Leap, WHITE.—About /33 5S. per ton, ex store. 


Leap ACETATE.—White crystals offered from the Continent at 
£42 7s. od. per ton, c.if. U.K. ports; brown, about £49 5s. 
per ton, c.i.f. U.K. ports; white crystals offered on spot at 
about 4/43 15s. per ton, ex store. 

MAGNESITE, GROUND CALCINED.—Quoted {8 10s. per ton, ex store, 
in moderate demand. 

Potash Caustic, 88/92%.—Solid quality quoted £28 15s. per ton 
ci. U.K. ports, minimum 15-ton lots. Under 15-ton lots, 
#29 Ios. per ton. Liquid, £15 per ton, minimum 15-ton lots 
Under 15-ton lots, £15 7s. 6d. per ton, c.i.f. U.K. ports 

PotassIuM BICHROMATE.—Unchanged at 43d. per lb., delivered. 

POTASSIUM CARBONATE, 96/98% .—Quoted 427 5s. per ton, ex wharf, 
early shipment. Spot material on offer at about £28 10s. per 
ton, ex store. 

PotassiuM CHLORATE.—Powdered quality on offer at #24 5s. per 
ton, c.i.f. U.K. ports. Crystals, £2 per ton extra. 

Potassium NuitraTEe.—Refined — granulated quality quoted 
£20 12s. od. per ton, c.i.f. U.K. ports. Spot material on offer 
at about £21 Ios. per ton, ex store. 

POTASSIUM PERMANGANATE, B.P, CRysTaLs.—Quoted 63d. per Ib., 
ex store, spot delivery. 

PoTASSIUM PRUSSIATE (YELLOW).—In good demand and _ price 
unchanged at about 74d. per Ib., ex store, spot delivery. 

_  Ofttered for shipment at 7jd. per Ib., c.i.f. U.K. ports. 

Sopa Caustic.—Powder, 99/99%, £19 7s. 6d. per ton; 76.77%, 
£15 10s. per ton ; 70/72%, 414 10s. per ton, carriage paid station, 
minimum 4-ton lots on contract. Spot material, 1os. per ton 
extra. 

SODIUM ACETATE.—English material quoted 
Continental rather higher at about £17 
U.K, ports. 

SODIUM BICARBONATE,—Refined recrystallised quality, {10 10s. 
per ton, ex quay or station. M.W. quality, 30s. per ton less. 

SODIUM BICHROMATE.—Quoted 34d. per lb., delivered buyers’ works. 

SODIUM CARBONATE (SODA CRYSTALS).—¥5 to £5 5S. per ton, ex 
quay or station ; powder or pea quality, {1 7s. Od. per ton ; 
alkali, 58%, £8 12s. 3d. per ton, ex quay or station. 

SopiuM HyposuLpuite.—Large crystals of Engish manufacture 
quoted #9 Ios. per ton, ex store, minimum 4-ton lots. Conti- 
nental on offer at about #8 2s. 6d. per ton, ex wharf, prompt 
shipment. Pea crystals of British manufacture quoted £15 5s. 
per ton, ex station, 4 ton lots. 

Sop1uM NITRATE.—Ordinary quality quoted £13 per ton, ex store ; 
refined quality, 5s. per ton extra. 

Sop1UM NITRITE, 100%.—Quoted /19 15s. per ton, ex store 

SODIUM PRUSSIATE (YELLOW).—Offered for prompt shipment from 
the Continent at 44d. per lb., ex wharf, spot material on offer 
at 44d. per lb., ex store. 

Sop1umM SULPHATE (SALTCAKE).—Price 
£3 7S. Od. per ton, ex works. 

SODIUM SULPHIDE,—60/65%. Solid, £11 10s. per ton; broken, 
£12 10s. per ton ; cakes, £12 Ios. per ton ; flake, £14 5s. per ton ; 
crystals, 31/34%, £7 15s. to £8 los. per ton, according to quality, 
delivered buyers’ works, minimum 4-ton lots on contract. 
Prices for spot delivery are 5s. and 2s. 6d. per ton extra for 
solid and crystals respectively. Offered from the Continent 
at about f/9 7s. 6d. per ton, c.i.f. U.K. ports. Broken, 15s. 
per ton extra, 


22 per ton, ex store. 


+ 
17s. 6d. per ton, c.i.t. 


for home consumption, 


SULPHATE.—Continental material on offer at about {10 10s. per 
ton, ex wharf. 
SULPHUR.—Flowers, £12 10s. per ton; roll, 11 per ton; rock, {11 


per ton ; floristella, £10 per ton ; ground American, 49 5s. per 
ton, ex store. Prices nominal. 

Zinc CHLORIDE.—British material, 98/100%, quoted £24 15s. per 
ton, f.o.b. U.K. ports; 98/100%, solid, on offer from the 
Continent at about £21 15s. per ton, c.i.f. U.K. ports ; powdered, 
20s. per ton extra. 

NotE.—The above prices are for bulk business and are not to be 
taken as applicable to small parcels. 





Award of American Medal 

Mr. Harry W. HARDINGE, of New York, a member of the 
Hardinge Co., has received the Edward Longstreth Medal of the 
Franklin Institute of Philadelphia, for his invention of the ‘‘ Har- 
dinge Air Classifier.’ In the statement of award it is remarked 
that “‘ the chief functions of this device are to classify the ground 
material coming from a Hardinge or other type of tube mill, to 
deliver a more uniformly sized product to the collector and to 
return to the mill, for regrinding, all over-size material above a 
certain degree of fineness. This material is returned by means of 
a stream of air entering the mill at the delivery end and travelling 
in the opposite direction to the stream of air.” 
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Manchester Chemical Market 


(FRoM OuR Own CORRESPONDENT.) 
Manchester, June 23, 1927. 
THE chemical market here has about fully recovered from the 
holiday disruption, with current business about equal in 
volume to what it was prior to the Whitsuntide stoppage. 
A quiet steady trade is being done and home trade consumers, 
particularly in the textile industries, are showing no anxiety 
to increase their commitments. Demand for export remains 
on much the same level as it has been during the past month 
or SO. 
Heavy Chemicals 


The price position of prussiate of soda has not altered, and 
offers are still on the basis of 44d. per lb., a moderate inquiry 
being reported. Phosphate of soda is not attracting a great 
deal of interest, and values are on the easy side at £12 Ios. 
to {12 15s. per ton. Chlorate of soda is selling quietly at 
about 23d. per lb. Bicarbonate of soda continues steady at 
about £10 Ios. per ton, and the demand in this section is 
not unsatisfactory. Bichromate of soda is about unchanged 
on the week at 3d. to 34d. per lb., and a moderate amount of 
business is being done. Sulphide of sodium meets with a 
quite demand, and the tendency of prices is easy, with 60-65 
per cent. concentrated solid on offer at £11 Ios. per ton and 
commercial quality quoted at round £8 tos. Bleaching 
powder continues to be offered at about £8 per ton, and a 
quiet trade is being put through at this figure. Inquiry for 
hyposulphite of soda is rather restricted, but there has not 
been much change during the past week in quotations, 
photographic being quoted at #15 5s. to £15 10s. per ton, 
and commercial at about £9 Ios. Caustic soda is fully main- 
tained, and a fair business is being done, current values 
ranging from £14 Ios. to £16 10s. per ton, according to quality. 
There is not much inquiry just now in either saltcake or 
glauber salts, and offers of these at £3 12s. 6d. and £3 7s. 6d. 
per ton, respectively, are on much the same bases as before. 
Alkali keeps steady and meets with a fairly regular demand 
at about £6 15s. per ton. In the case of nitrite of soda 
demand is still rather quiet, but values remain at round £19 
per ton. 

Quotations for yellow prussiate of potash have an easy 
tendency, although, perhaps, they have not actually changed 
much since last week; a quiet trade is being done at about 
74d. per lb. Bichromate of potash is maintained at from 
4d. to 44d. per lb., and meets with a moderate demand. 
Permanganate of potash is on the slow side, but prices are 
steady at 63d. per lb. for B.P. and 5}d. for the commercial. 
Caustic potash is well held at from £29 to £30 Ios. per ton, 
according to quantity, and inquiry for this material is of fair 
extent. Chlorate of potash is in limited request, and values 
are easy at about 34d. per lb. For carbonate of potash 
there is a fair amount of inquiry about at £27 to £27 5s. per 
ton. 

Sulphate of copper keeps steady, and a fair trade on export 
account is still being done ; current prices are in the neigh- 
bourhood of £25 tos. per ton, f.o.b. Arsenic has shown 
further easiness, and the demand is relatively slow; from 
£15 Ios. to £15 15s. per ton at the mines is now being asked 
for white powdered, Cornish makes. Acetate of lime is 
steadier in tone, although the demand in this section is still 
quiet ; brown is on offer at £8 5s. per ton and grey at £15 Ios. 
Except that nitrate of lead has firmed up a little there is 
not much change in the position of the lead compounds, 
brown acetate being quoted at about £41 per ton and white at 
£43 10s., while nitrate ranges from £38 5s. to £38 Ios. per ton. 


Acids and Tar Products 

The demand for oxalic acid is still on a restricted scale, but 
values are fairly steady at round 3d. per lb. Tartaric acid is 
fully maintained at Is. 3d. per lb., and a fair amount of inquiry 
is being met with. Citric acid is also in moderate request at 
about 1s. 63d. per lb. Acetic acid is well held at recent rates, 
and a steady business has been reported; commercial quality 
is quoted at about £37 per ton, and glacial at £66 Ios. 

Among the coal tar products solvent naphtha remains dull 
and inactive, and prices are weak at Is. 2d. per gallon, 
delivered. Creosote oil, however, is maintained at 7}d. to 


73d. per gallon, and inquiry for this is fairly brisk. Pitch is 
rather firmer on scarcity of spot parcels, round £4 2s. 6d. per 
ton being quoted here to-day. Carbolic acid is quiet, but 
unchanged at 8d. to 8}d. per lb. for crystal and 2s. 4d. per 
gallon for the crude material. ‘ 





Britain’s Record Fair 
Future of Gigantic Trade Show Assured 

THE holding of the British Industries Fair is definitely assured 
for the next three years, the British Government having leased 
the White City, Shepherd’s Bush, for the London section of 
the Fair for the necessary periods in 1928, 1929, and 1930. 
The next Fair, which will be held simultaneously in London 
and Birmingham from February 20 to March 2, will be by far 
the largest British Industries Fair on record. The available 
exhibition area in London exceeds the space provided there 
last year by 100,000 square feet. Extensions amounting to 
80,000 square feet are to be made at Castle Bromwich, Bir- 
mingham, and additional space up to 100,000 square feet is in 
readiness. Application forms for space in London are being 
sent out this week by the Department of Overseas Trade to 
approximately 10,000 British manufacturers. The space 
already applied for in the Birmingham section amounts to 
double the figure for the corresponding day last year. 





Royal Photographic Society Exhibition 

THE Royal Photographic Society of Great Britain will hold 
its 72nd annual exhibition in September and October next. 
This is described as the most representative exhibition of 
photographic work in the world, and comprises all the recent 
achievements of photography, both pure and applied. It is 
desired to make the Scientific and Technical Section as repre- 
sentative as possible, and with this end in view exhibits are 
invited of apparatus, models, prints, diagrams, transparencies, 
or any other form of record illustrating the applications of the 
photographic method to biology, botany, mineralogy, micros- 
copy, geography, geology, spectroscopy, photometry, engineer- 
ing, colorimetry, textiles, etc. Those who have material at 
their disposal suitable for exhibition are invited to send their 
exhibits before August 13, 1927, addressed to the Royal 
Photographic Society, 35, Russell Square, W.C.1. 





A Guide to Railway Charges 
IsSUED with May and Baker, Ltd.’s, new price list is a set of 
tables which should prove of great assistance to manufacturers, 
merchants, buyers, or to anyone who has to do with the trans- 
port of goods in bulk. These tables form a scale of standard 
charges of goods and minerals (except coal, coke, and patent 
fuel), sent by goods train, based on the schedule of standard 
charges provisionally fixed by the Railway Rates Tribunal, 
December, 1926. The rates are applicable to the G.W., 
L.M. & S., L. & N.E., and Southern railways. 

The new list issued by May and Baker, Ltd., employing a 
cross reference system, is a well-arranged catalogue composed 
of a general list including general chemicals, aniline dyes, 
organotherapeutic compounds, stains, sugar, and reagents 
for bacteriology, and sections devoted to pharmaceutical 
specialities, drugs and hypodermic ampoules. At the end 
of the volume is a useful list of synonyms and trade names, 
English and metric equivalents, specific and atomic weights. 





Nitrophoska for U.S. Cotton Fields 

THE I.G. is preparing to sell in the United States a type of 
the mixed fertiliser Nitrophoska, which it is specially blending 
to suit the cotton fields of the South. The American Customs 
authorities have granted the fertiliser exemption from import 
duty. Nitrophoska was only put on the German market in 
1926, and the demand for it from the farmers has exceeded 
the possible output. It is a combination of nitrogen, phos- 
phoric acid, and potash, and was designed especially to meet 
average European needs. The manufacture of a_ blend 
suitable to American cotton fields is a continuation of the 
policy that the I.G. has adopted. Already the I.G. are manu- 
facturing Leunaphoska, a fertiliser specially adapted to China, 
and they hope in the future to provide blends for the chief 
agricultural districts in the world. 
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Company News 


Britis DruG Houses, Lip. dividend 
of 1} per cent. on the preference shares will be paid on June 30. 


The usual quarter], 


BROUGHTON CoppER Co.—The net profits for the past year 
were £41,008. A final dividend of 10 per cent. is proposed, 
making 15 per cent. for the twelve months. 

Cyprus AsBEstos Co., Ltp.—The directors state, in their 

report for the year ended December 31 last, that as a result 
of the year’s working the debit balance at profit and loss account 
has been reduced from 427,697 to 42,017. 
Cyaxamip Co.—The usual quarterly dividend 
of 13 per cent. has been declared on the preferred stock and a 
dividend of 13 per cent. plus } per cent. extra been 
declared on the common stock, pavable on June 15 

Ipswich Bret SuGar Factory.—The third report of the 
Ipswich Beet Sugar Factory states that profit in trading was 
£287,232, of which £06,112 is set aside for depreciation and 
£67,391 put to reserve. A dividend of 12} per cent., free of 
tax, is declared 


AMERICAN 


has 


ABERTHAW AND BristoL CHANNEL PoRTLAND CEMENT.— 
For the year ended March 31 last, the report states that the 
profits were making, with the balance brought 
forward, £147,782 available. A final dividend is recommended 
on the ordinary shares of 9 per cent., making 15 per cent., 
less tax, for the year, carrving forward £74,032. 

BELL’s UNITED AsBEsTOS Co., Ltp.—The directors inform 
us that the offer by the company to shareholders and 
employees of 140,000 6$ per cent. preference and 56,468 
ordinary shares has been subscribed several times over by 
the shareholders. Among the applications are over 500 from 
employees of the company. It is hoped to post letters of 
allotment and regret by Monday next, June 27 

ENGLISH BEET SUGAR CORPORATION.—The report for the 
vear ended March 31 states that the factory at Cantley worked 
during the vear 161,841 tons of beet and 22,712 tons were 
sent to associated factories for working. Contracts were made 
with 2,936 growers for 21,820 acres of sugar The 
trading profit for the period was £306,949. After providing 
for all charges, income-tax, and depreciation, and transferring 
£156,067 to general reserve, there is a net profit of 4/90,I101. 
The directors recommend a dividend of 20 per cent., free of 
tax, on both the cumulative preference and ordinary shares 


Pincuix, Jouxson anv Co.—At an extraordinary general 
meeting on Wednesday, called to authorise an increase in 
capital of the company by the creation of 250,000 ordinary 
shares of £1 each, it was disclosed that part of the new capital 
was required to acquire the business of the Red Hand Com- 
positions, Ltd., an old-established and successful company in 
the ships’ bottom and anti-fouling composition section of the 
paint trade. The business of the Red Hand company will 
continue to operate as a separate trading unit under the 
present management, and backed by the resources of Pinchin, 


Johnson it is not unreasonable to expect that it will enjoy 


475,000, 


beet 





an increasing measure of success. The chairman intimated 
that to date this year all units of the business show most 
satisfactory expansion 
Tariff Changes 
Dominica.—The Dangerous Drugs Ordinance, 1627, pre- 
scribes revised provisions for regulating the importation, 


exportation, manufacture, sale, and use of opium and other 
dangerous drugs The text of the Ordinance may be seen on 
application to the Department of Overseas Trade, 35, Old 
Queen Street, London, S.W.1. 

HunGary.—In virtue of a recent Decree the import duty 
has been temporarily suspended or modified with regard to 
certain classes of goods, including acetone for the manufacture 
of cellulose varnish, palm oil for the manufacture of stearin 
and elain, sulphate lye for metal foundries and cable factories. 
Half the normal duty is pavable on dyed artificial silk 

Canapa.—Ethylene glycol, when for use in Canadian manu- 
factures until the end of the next session of Parliament, is, 
under a recent Order in Council, transferred to the list of 
goods which may be imported into Canada free of Customs 
duty. 


New Chemical Trade iar! 


Applications for Registration 

This list has been specially compiled for us by Gee & Co., 
Patent and Tvade Mark Agents, Staple Hr -e, 51 and 52, 
Chancery Lane, London, W.C.2, from whom frrthery *nformation 
may be obtained, and to whom we have arranged ( vefer any 
inquiries relating to Patents, Trade Marks and .esigns. 

Opposition to the Registration of the follow: Trade Marks 
can be lodged up to July 8, 1927. 


‘* PRESTAINION, ” 
479,938. Class 1. Wood preservatives ar | 
The firm trading as Frederick Baldwin, Static 


wood stains. 
Yard, Devons 


Road, Violet Road, London, E.3; coal a by-products 
merchants. April 21, 1927. 
“ORIELITE. ” 
479,519. Class 1. Chemical substances used ... 1 nufactures, 


photography, or philosophical research, and au.uti-corrosives, 
but not including varnishes, and not including any goods of a 
like kind to varnishes. A. W. Prentice and Co., Ltd., Oriel 
Paint and Varnish Works, Oriel Street, Vauxhall Road, 
Liverpool, Lancashire ; manufacturers. April 6, 1927. 
‘““Two SPIRE BRAND.” 

479,886. Class 1. Zinc oxide, Zinc Oxides, Ltd., Albert 
Chambers, 26, High Street, Cardiff; manufacturers. April ra, 
1927. 


Opposition to the Registration of the following Trade Marks 
can be lodged up to July 15, 1927. 


‘* STEPPOL.”’ 


477,358.—Class 1. Paints and distempers. Reckitt and 
Sons, Ltd., Kingston Starch Works, Dansom Lane, Hull, 
Yorkshire; manufacturers. February 2, 1927. (To be 
- / \ 
Associated. Sect. 24.) (By Consent.) 
** FACTOTUM.”’ 
478,866. Class 1. Paints, enamels, varnishes and wood 
preservative solutions. Metalpaint, Ltd., Carlton House, 


Regent Street, London, $.W.1; paint manufacturers. March 
16, 1927. 
** PASTERLAC.”’ 

480,254. Class 1. Paints, varnishes, enamels, dry colours, 
distempers, japans, lacquers, anti-corrosive and anti-fouling 
compositions and anti-corrosive oils. Arthur Holden and 
Sons, Ltd., 218 and 219, Bradford Street, Birmingham ; 
manufacturers. May 3, 1927. 

** Fatva.”’ 


480,310. Class 1. Paints, varnishes, enamels, dry colours, 
distempers, japans, lacquers, anti-corrosive and anti-fouling 
compositions and anti-corrosive oils. Pinchin, Johnson and 
Co., Ltd., General Buildings, Aldwych, London, W.C.2; 
varnish, colour, and paint manufacturers. May 4, 1927. 


“* NAPHACID.” 

480,645. Class 1. Chemical substances used in manu- 
factures, photography, or philosophical research, and anti- 
corrosives. Sterns, Ltd., 16, Finsbury Square, London, 
E.C.2: oil refiners, grease and lubricator manufacturers. 


May 13, 1927. 





Chemical Trade Inquiries 


The following inquiries, abstracted from the ‘‘ Board of Trade 
Journal,” have been received at the Department of Overseas Trade 
(Development and Intelligence), 35, Old Queen Street, London, S.W.1. 
British firms may obtain the names and addresses of the inquirers 
by applying to the Department (quoting the reference number and 
country), except where otherwise stated. 

Paints.—The Director-General, India Store Department, 
Branch No. 10, Belvedere Road, London, S.E.1, invites 
tenders for 68 lots paints, zinc, lead and various, ground and 
mixed. Tenders due July 5. Specifications and forms of 
tender obtainable from the above at a fee of 5s. per set. 

DrucGcs, EtTc.—The Head Direction of Public Health at 
Sofia is calling for tenders to be presented by July 3, for the 


supply of drugs, disinfectants, etc. (Reference B.X. 3,586.) 
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Te°VITREOSIL® | 


System of 
HYDROCHLORIC 


ACID : 
ABSORPTION 4 


"THESE VESSELS set up Vertically 3 





one above the other can 


thoroughly Water Cooled. 


Economiesof FloorSpaceandEfficiency ¢£ 
of Operation are secured. There are 


no submerged joints. 


bAARAAA PARA AAA AAAA RA AA RA AAA RARA RAR AARA RA AAPA RAR RARA RAR AAR AAI : 
4 


In this System an intimate contact of 


the gas with the liquid is secured by 
means of the liquid curtain formed’ ¢ 
by the drops falling from the central 





3 depression and through which all the 
CoLuMN oF “ ViTREOSIL "’ ABSORPTION VESSELS. gas must pass. 





Let us Know your Problems 
WRITE FOR DESCRIPTIVE LITERATURE 


Specialists in Chemical Works Plant 3 


SOLE MANUFACTURERS q 


THE THERMAL SYNDICATE, Ltd. | 


VITREOSIL WORKS 


WALLSEND-ON-TYNE, ENGLAND 
LONDON DEPOT: 28 Victoria Street, S.W.1 


AND AT NEW YorRK and Paris’ § 
Telephone Nos. 42 & 43 Wallsend. Telegrams: “ Thermal, Wallsend "’ 


ABC Code, 5th & 6th Editions, & Bentley’s used 
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Commercial Intelligence 


The following are taken from printed reports, but we cannot be 


responsible for any errors that may occur, 
Mortgages and Charges 


[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of ali Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In egch 
case the total debt, as edocified in the last available Annual Summary, 
ts also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 


AYRE (FRANK A.) AND CO., LTD., Newport (Mon.), 
paint manufacturers M., 27.) Registered June 7, 
debenture to Bank; charged on Ayres Paint Works, Tregare 
Street, Newport (Mon.), also general charge. *Nil. Decem- 
ber 31, 1926. 

CORBYN STACEY AND CO., LTD., London, E., chemists. 
(M., 25/6/27 Registered June 7, £850 debenture, to W. H. 
Robertson, Southbeech, Waldegrave Road, Bickley ; general 
charge (subject to prior debentures *{7,000. Aprila, 1026. 

LANCEGAYE AND CO., LTD., Mitcham, paint manu- 
facturers M., 25/6/27. 
to Alexa Farr, 1 
*{701. 


256 


Registered June 0, £800 debenture 
2, Gloucester Square, W.; general charge. 
£ January 5, 1927. 

LEE AND POLLARD, LTD., Sutton-in-Ashfield, dyers 
and finishers. (M., Registered June 8, charge, 


2s H 27 
-) “;- 
to Bank; charged on properties in Bishop Street and Edwin 


Street, Sutton-in-Ashfield *Nil. December 31, 1926. 
STANDARD SOAP CO., LTD., Ashby-de-la-Zouch M., 
25,6/27.) Registered June 8, {0,000 debenture, to R. 


Dobson and another, Mosley Street, Manchester; general 


charge (subject to prior debenture). */12,500. January 12, 
1927. 

WILLOWS, FRANCIS, BUTLER AND THOMPSON, 
LTD., London, E., druggists. (M., 25 6/27 Registered 


June 9, charge, to Bank ; charged on 89a, 73 and 75, Shackle- 
well Lane, Dalston. */9,500 and overdraft up to £3,000. 


August 12, 1926. 


London Gazette, &c. 
Cempany Winding Up Voluntarily 

SOUTH AFRICAN CARBIDE AND BY-PRODUCTS 
OD.. Lip: CW CY. 25/6:27.- By special resolution, 
May 26, confirmed June 15, T. Ogden, 32, Victoria Street, 
Westminster, chartered accountant, appointed liquidator. 
Meeting of creditors at liquidator’s office, Monday, July 4, 
at 12 noon. 


Notice of Dividend 
PICKLES, Robert Henry, Prussiate Works ‘also known as 
Manganese Mills), Droylsden, Manchester, trading as R. H. 
PICKLES AND CO., chemical manufacturer. First and 
final dividend, 4s. 8d. per /, payable July 8, 27, Brazennose 
Street, Manchester 





New Companies Registered 

ANTIMONY PRODUCTS AND CHEMICAL CO., LTD., 
Croydon Road, Elmers‘End, Beckenham, Kent. Registered 
June 17. Nom. capital, {10,000 in {1 shares. To adopt 
agreements with H. E. King, W. J. Knight Chandler, and A. P. 
King, and to carry on the business of chemical manufacturers, 
wholesale druggists, drug grinders, importers and exporters, 
manufacturers of pharmaceutical, medicinal, and chemical 
preparations, etc. Directors: A. P. King, W. J. K. Chandler. 

BROCKBANK AND POWELL, LTD., Palace Chambers, 
Bridge Street, Westminster, London, S.W.1. Registered 
June 15. Nom. capital, {2,100 in 2,000 5 per cent. non- 
cumulative preference shares of {1 each and 2,000 ordinary 
shares of 1s. each. Importers, exporters, consulting and 
general engineers, mechanical, metallurgical, electro-metal- 
lurgical and electrical engineers, etc. Directors: C. J. 
Brockbank and H. H. Powell. 

BURROS PAINTS, LTD.—Registered June 21. Nom. 
capital, {100 in {1 shares. Manufacturers of paints, var- 
nishes, enamels, distempers, etc., now carried on by E. C. 


Burroughs as “‘ Burroughs and Co.”’ at City Mills, High Street, 
Stratford. Directors: A. F. Nutting, 106, Sutherland 
Avenue, London, W.9, and E. C. Burroughs. 


SULFUROPHOSPHATE, LTD. Registered June 17. 
Nom. capital, £3,000 in 1,000 preference and 1,900 ordinary 
shares of £1 each and 2,000 founders’ shares of 1s. each. 


To acquire a licence for the manufacture of sulfuro- 
phosphate in Great Britain and to carry on the business of 


manufacturers and distributors of manures and general 
fertiliser products, including the fertiliser known as “ Sul- 
furophosphate,’’ etc. A director: C. E. Roudolphi, 


59, 
Christchurch Road, Streatham Hill, London, S.W.2. 





Helium in Canada 

THE Mines Branch of the Canadian Department of Mines has 
issued a monograph on “ Helium in Canada,” by R. T. 
Elworthy (Ottawa: F. A. Acland, pp. 64, 20 cents). It is 
stated in the introduction that the investigation, carried out 
under Professor J. C. McLellan, has shown that available 
supplies of helium in Canada are insufficient to furnish the 
great volumes of the gas that would be necessary to supply 
the commercial airships of five and six million cubic feet 
capacity that are now under construction in Great Britain. 
The National Research Council of Canada has under con- 
sideration the question of whether other possible uses are of 
sufficient importance to warrant the extraction of smaller 
amounts of Canadian helium. In the present monograph 
the subject-matter is arranged under the following headings : 
Helium and its properties; resources of helium in other 
countries; the investigation of the helium resources in 
Canada; the natural gas fields of Canada and the helium 
content of gases; bibliography of natural gas in Canada ; 
technology of helium; bibliography of helium resources and 
production. There are two excellent maps, showing the 
natural gas resources of Alberta and the gas and oil fields 
and pipe lines in south western Ontario respectively. Special 
interests attaches to the question of the cost of extracting 
helium. To-day the lowest cost per thousand cubic feet that 
has been obtained in the United States helium extraction plant 
at Fort Worth, Texas, is $24, or 2°4 cents per cubic foot. From 
the operation of the small-scale experimental plant in Calgary 
in 1919-20, Professor J. C. McLellan estimated that helium 
could be produced on a commercial scale in the Bow Island 
field for $100 per 1,000 cubic feet. 





Suggested New Work for Pharmacists 
IMPORTANT changes in the training of pharmacists in order 
that they should be qualified to work as bacteriologists, 
pathologists, and X-ray operators, were advocated at the 
opening of the British Pharmaceutical Conference at Brighton, 
on Tuesday, by Dr. T. H. Burn, director of the society’s 
pharmacological laboratory. There had, he said, been a great 
development of the methods of discovering the nature of 
disease and of curing disease during the past thirty years, but 
in many ways the practice of the general practitioner had not 
been altered to any great extent. A medical consultant often 
formed his opinion of the condition of a patient as the result 
of X-ray, blood, bacteriological, and perhaps other examina- 
tions. The general practitioner had none of these aids. 
Was there not there an opening for the pharmacist? All 
these examinations depended on the performance of tests 
which offered no more difficulties than did such chemical 
processes as the pharmacist at present learned. But if they 
were to be carried out so as to be of value they demanded 
a very thorough training. Then the Therapeutic Substances 
Act, which would be in force in two months’ time, would have 
the effect that no one who had not proper facilities for carrying 
out sterility tests would be able to get a licence to interfere in 
the smallest way with the products referred to in the Act. 
Courses in bacteriology and pathology should be instituted 
and the use of X-ray apparatus should be taught. Men so 
trained would find their own openings. They could run a 
small testing department in connection with an ordinary 
retail business. It would be for the pharmacist to develop 
his own connection with the medical men in his neighbourhood, 
and those sufficiently trained should have a diploma from the 
society. 
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What of 1927 ?—Retrospect and Prospect 
THERE was a remarkable recovery in the China Clay trade 
at the vear’s end, for during December, in spite of the 
interval of the holidays, deliveries of China Clay reached 
the splendid total of 84,880 tons, only 2,636 tons below the 
record month of the vear, namely July, when 87,516 tons 
were delivered. Having regard to the smaller number of 
working days in the month, the last month was a record. 

It is interesting to note the fluctuations in trade in the 
latter part of the year. In October there was a drop of 
20,000 tons following the collapse of the new Association 
scheme, but shortly after October it began to dawn on 
buyers, and especially those in America, that, despite the 
collapse, there was bound to be a rise in prices, especially 
of the best clays, in 1927, to meet the inroads made on 
reserves, financial and otherwise, that firms had suffered 
during the coal strike. Consequently foreign importers 
began in November to resume big shipments, which con- 
tinued to the end of December, the end of vear rush being 
due to the keenness of buyers to get through as much China 
Clay as possible at 1926 prices. This accounts for the 
abnormal shipments in December for, in the ordinary course, 
shipments are lower in that month than in other months 
of the year owing to holidays and climatic conditions. 


Coal Strike Handicap 


The industry did not feel the full effects of the coal 
strike until after June, when there began a considerable 
falling-off in the volume of trade compared with 1925, 
which came within three thousand tons of the pre-war 
‘boom ”’ year of the industry, 1g12. As 1925 was over 
50,000 tons above 1924, the industry hardly expected to 
maintain the same volume in 1926, having regard to the 
coal strike. The figures showing the total business done 
for the twelve months to the end of December in the three 
classes of products with which China Clay firms deal, 
namely, China Clay, Ball Clay, and China Stone, are much 
better than had been hoped for, the volume having reached 
the splendid total of 934,775 tons against 958,685 tons in 
1925, a drop of 23,910 tons only. Of the three classes, 
China Clay shows a drop of 14,335 tons, China Stone showing 
an increase of 1,684 tons and Ball Clay a decrease of 500 
tons. The biggest monthly drop was recorded in October, 
when the effect of the coal strike had reached its height, 
the decrease having been 20,000 tons in the three classes of 
products. 


Foreign Trade Maintained 

Having regard to all the circumstances, the industry 
considers itself fortunate in having survived the coal strike 
so well, the volume of trade for the whole year being in 
excess of that recorded in 1924, when a total of go1r,000 
tons was delivered. An encouraging feature of the world’s 
trade has been the success with which the industry has 
maintained its overseas business, especially with its biggest 
market, the U.S.A., where 335,768 tons was exported to 
the end of November, the latest figures available at the 
time of writing. The shipments to the other chief import- 
ing countries for the same period were :—-Germany, 23,510 ; 
Netherlands, 37,842; Belgium, 61,432; France, 26,599 ; 
Spain, 15,297; and Italy, 19,606 tons. 


Grounds for Optimism 

It is natural that the wish should be father to the 
thought in the prophecy of a bumper year for the China 
Clay industry in 1927, but there is something more sub- 
stantial than that to justify the prediction. Having 
regard to the handicap of the coal stoppage in 1926, it 
was really a remarkable year, for the total tonnage was 
considerably in excess of that in 1924, when there were no 
disturbances of any magnitude, and round about 30,000 
to 40,000 tons below the tonnage of 1925. The big falling 
off in the home market in 1926 was almost wholly respon- 
sible for this, the overseas trade having been fully main- 
tained in the case of most importing countries, and even 
exceeded in others. 

Seeing that this result was achieved in a year when the 
industry was subjected to the severe handicap referred to, 
it is reasonable to make the deduction, when anticipating 
future prospects, that with no such handicap and with a 
plentiful supply of cheap fuel, great progress will be made 
this vear. The revival of our home industries, which are 
big consumers of China Clay—potteries, paper mills, 
chemical works, and cotton mills—must give a great fillip 
to the home demand for the product, the home markets 
having suffered most by the coal difficulty. 


Continental Markets 


The handicap of the fluctuating exchanges on the Conti- 
nent that has operated against the steady development of 
business in European countries since the war, is now con- 
siderably lessened, and in some cases reduced to a minimum. 
The financial outlook on the Continent, especially in 
Germany, France, and Belgium, is better now than at any 
time since the war, the exchanges having improved to 
such an extent that it pays these countries better to buy 
more of their raw materials outside than it did previously. 
This should be a favourable factor in the development of 
bigger markets on the Continent this vear. 


Buoyant American Market 


As for the American markets for China Clay (or kaolin, 
as American buyers call it), already enormous as they are, 
they are likely to continue to grow. It must be borne in 
mind that the demand for China Clay is not confined to the 
English product. It is a remarkable fact, encouraging 
to both American and English producers of China Clay, 
that the demand for American kaolin has increased in 
nearly the same ratio as has that for English China Clays, 
1926 being no exception to other years since the war. 
There is nothing in the allegation that is sometimes made 
by American competitors that English producers are cutting 
the price below an economic level to capture the American 
domestic kaolin markets; it is recognised that some 
domestic kaolins are more accessible to and suit some 
areas for certain purposes as well as does the English 
product, while there are other areas in the States where 
English China Clays are supreme. There is no reason why 
the consumption of both the domestic and imported China 
Clays should not continue to increase ; certainly it is some 
protection to the American consumer to feel that the 
competition between the producers of the two varieties 
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ensure for him the supply of his raw material at competitive 
prices without the imposition of tariffs, which only tend 
to m2ke both dearer. 


1926 Drain on Resources 


Not the least regrettable feature of the effects of the 
coal strike is the severe drain it has had upon the financial 
resources of some concerns that were recovering their 
position on the eve of the coal stoppage. The natural 
consequence has been that works that were on the border 
line have had to close down, and others have had to 
restrict severely the number of their staffs and reduce 
labour costs. This has thrown upon the labour market 
an additional number of unemployed. With the improve- 
ment in the outlook it is hoped that these men will gradually 
be absorbed by the industry, as with the anticipated greater 
demand and the necessity for firms to make good their 
depleted stocks, there must be a greater demand for labour 
on the productive side. Following upon this there will 
be a revival of development work, which is the first to 
cease when economic conditions grow worse. 


Rates Handicap 

To assist the industry in the restoration of trade there 
must be encouragement from all sides. That is why we 
hope the local governing authorities, and especially the 
St. Austell Rural District Council, to whom the China Clay 
producers have appealed for stricter economy in local 
administration, will take note of the request made in the 
letter signed by all the biggest China Clay producers. 
Aiter all, seeing that the industry is the biggest ratepayer 
in the China Clay district, it is entitled to be considered. 
Though the letter did not receive the consideration that 
might have been expected, it should influence the council 
in their future policy, especially as they will be shertly 
preparing their estimates of expenditure for the six months 
ending next September. 

If all are prepared to pull together—China Clay land- 
owners, producers, employees, and rating authcrities 
1927 should prove to be the best vear the China Clay 
industry has ever experienced, not excluding the “ boom 
vear of 1912, whenapproximately a million tons were deliver- 
ed. Let the aim for 1927 be “‘ Over the million mark ”’! 





Colouring in Bone China Bodies 
Some Recent Experiments 


\ NUMBER of experiments were made with different bodies 
composed of China Clay, bone ash, and Cornish stone in vary- 
ing proportions. The bone ash and Cornish stone were ground 
with water and on evaporating the water used in the body 
slip hydrolysis occurred, resulting in a plastic product. The 
latter was cast into small cups or made into thin slips and fired 
in a china biscuit oven at Seger cone 9. The different products 
varied in colour, some being cream tinted and others either 
vellow, reddish-brown or a deep greenish-blue in a considerable 
variety of tints. Those exhibiting brown colours were mixtures 
composed of China Clay and bone ash, but containing no stone, 
whilst the products displaying a bluish-green colour were 
mixtures of 42 per cent. clay and 58 per cent. bone ash. On 
the other hand, in bodies composed of China Clay and Cornish 
stone the colour given was a yellowish-brown. In the case 
of mixtures of bone ash and Cornish stone the products dis- 
played a pale colour, the darkest brown occurring when 
42 per cent. ash and 58 per cent. stone were employed. Then, 
again, as the proportion of stone increased in mixtures where 
58 per cent. China Clay was used, the shade of brown displayed 
became paler. Where 42 per cent. China Clay was employed the 
colours varied, according to the diminishing proportion of 


bone ash added, from green to bluish-green, yellow, and 
brown. The smaller the proportion of stone and the higher 


the percentage of clay used in the bone china bodies the 
greater was the tendency to develop blue ware. The latter, 
however, when glazed was liable to craze badly. 


Effect of Other Factors 


The bone china bodies did not mature by long storage. On 
keeping, the greenish-blue products turned into a_ reddish- 
brown. The effect of time on other samples of a low stone 
content was to render them brown. This was apparently 
caused by oxidation. A subsequent glost fire tended to clear 
the colours, but firing in an enamel kiln intensified them. In 
certain blue china samples where the stone was deficient in 
felspar brown stains of ferric phosphate occurred in the 
enamel kiln. On those products which were deficient in stone 
and gave greenish-blue and reddish-brown colours the glazes 
displayed a tendency to craze. On the other hand, when there 
was an excess of stone present the contraction of the bodies 
was high with a predisposition to develop blisters or “‘ bloats.’’ 
On examination under the microscope the foregoing samples 
displayed an outstanding proportion of glassy base containing 
clusters of crystallites, small angular fragments of quartz and 
comparatively large pores. On the other hand, there were no 
minerals having fully developed crystalline forms present. 
The origin of the brown colours of some of the samples seemed 
to be the presence of a clear brownish glass—unsystematically 
dispersed throughout the mass in all directions 


China Clay Firms’ Rates 
Their Effect on Employment 


At the meeting of the St. Austell Rural District Council, on 
January 7, the chairman, Mr. P. H. Rowe, presiding, the 
following letter from China Clay producers was read :— 

‘We, the undersigned China Clay producers, paying con- 
siderably more than one-half of the rates paid by the industry, 
desire to place on record the very heavy burden entailed by 
the enormous increase of rates, and to express the desire that 
your Council will make every endeavour to curtail expenditure, 
and also adopt such means that may be necessary to bring 
the rates down to nearly the same level as those existing in 
pre-war time. The latter suggestion may be impossible, but 
we consider it our duty to emphasise the burden which falls 
on this industry through the heavy local taxation. Weare also 
strongly of the opinion that high rates create unemployment, 
where low rates tend to increase employment. We make this 
representation without wishing in any way to raise criticism, 
but simply in order that your authority may appreciate the 
true position. It is needless to call your attention to the fact 
that the R.D.C. rate has increased from Is. 4d. in 1914 to 
5s. 6d. for 1926.” 

The letter was signed by John Hooper (Anchor United China 
Clay Co., Ltd.); S. B. Perry (Burthy China Clays, Ltd.) ; 
R. Martin (English China Clays, Ltd.) ; E. J. Chivell (Gover 
China Clay Co., Ltd.) ; Hart Nicholls (Great Halviggan China 
Clay Co., Ltd.); Samuel J. Dyer (Great Treviscoe Clays, 
Ltd.) ; J. Lovering and Co. ; T. Martin (Lower Lansalson and 
Caudledown China Clay Co., Ltd.) ; Wm. Luke (William Luke 


and Co.) ; Hart Nicholls (North Goonbarrow China Clay Co., 
Ltd.); F. Parkyn (Parkyn and Peters); H. D. McLaren 
(H. D. Pochin and Co., Ltd.). 


After Mr. W. H. Body had remarked that the letter ought 
to have been sent to the County Council rather than that 
Council the matter was dropped, but later in the meeting 
another councillor, Mr. R. Varcoe, said he thought the 
Council should reply to the letter in a suitable and courteous 
manner. They were in sympathy with the letter and they 
should reply that the rates would be kept as low as possible. 
The Council agreed with a suggestion of the chairman that 
the letter be acknowledged. 





St. Austell Sunday Golf 


Protests have been made by the religious community of 
St. Austell against the decision of the St. Austell Golf Club to 
allow golf to be played on their links on Sunday, and against 
the introduction of a drinking bar. The Club have now pur- 
chased the course, with additional land, and the lay-out has 
recently been inspected by Mr. James Braid, the veteran pro- 
fessional. Mr. John Lovering is the president of the club. 
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China Clay Notes and News 


Unemployment in Mid and West Cornwall 
The Mid and West Cornwall unemployment returns in the 
first week in January were: Redruth, 345; Camborne, 401 ; 


Falmouth, 980; Fowey, 118; Hayle, 246; Helston, 68 ; 
Newquay, 37; Penzance, 369; Perranporth, 8; St. Austell, 
553; St. Columb, 103; St. Just, 97; Truro, 174. Of the 


above numbers 514 men, 5 boys, 71 women and 6 girls are 
known to be working short time, or stood off temporarily, or 
in casual employment. 


China Clay Director’s Death 

The death occurred recently at Cardrew Terrace, Redruth, 
after a short illness, of Mr. William Born, aged 71, and late of 
Belmont, Ladock. Deceased was formerly a local preacher 
with the then Bible Christian denomination, and at the time of 
his death he was a director of the St. Dennis and Parkandillick 
China Clay Co., St. Austell. The interment took place at 
Redruth Cemetery. Those present included Messrs. R. J. 
Varcoe, TF. J. Best and R. Varcoe (fellow directors of the 
above China Clay company). 


China Clay Droppings Cause Trouble 

During damp weather the strects in St. Austell get in a very 
treacherous state owing to the coating of slippery mud. On 
one or two days recently heavy solid-tvred lcrries passing 
through Fore Street found great difficulty in keeping a straight 
course. In one or two cases sacks had to be put down to 
enable the back wheels of vehicles to be brought out of the 
water-table. The roads used by clay traffic became dangerous 
in places—on the main Bodmin Road to Bugle, to mention 
only one instance. The slippery condition of the roads in 
wet weather is very much contributed to by the dropping of 
clay from wagons and lorries and is a cause of a good deal of 
dust in dry weather. If carriers were a little more careful 
in the loading of their wagons the trouble might be lessened. 


Big Fireclay Profit Despite Coal Strike 

At the annual general meeting of the Glenboig Union 
Fireclay Co., the chairman declared that, but for the coal 
stoppage, the company would have had one of the most 
prosperous years it had ever had. There was plenty of work 
for employees—overtime, in fact—and the works were excep- 
tionally busy when they had to cease through want of coal. 
At present they were able only to produce a very limited 
output for essential purposes. If they “got coal now they 
were in a satisfactory position to take advantage of any 
expansion of trade. The order-book was in a healthy con- 
dition. The balance sheet figures showed a_ shrinkage, 
but that was natural when they considered that it repre- 
sented eight months’ work only. <A dividend of 174 per cent. 
was declared. 


St. Austell Bank Manager's Death 

St. Austell people were much shocked on the eve of the 
Christmas festivities to learn of the death of Mr. Harry Seed, 
manager of the Midland Bank, St. Austell, who had a sudden 
seizure. Mr. Seed came to St. Austell from Liverpool in 
September, 1921, to open the new branch of the Midland Bank 
at St. Austell as manager. He had served in the war in 
France, having joined up in August, 1914, in the 7th Batt. 
King’s Own Regiment (Lancaster). He was wounded and 
was invalided out in March, 1918, with the rank of lieutenant. 
The rigours of service left their mark upon his constitution, 
necessitating his taking things steadily, though his health was 
not such as to require any prolonged absence from business 
until the day before he died. Mr. Seed, who was aged 45, 
leaves a widow and three children. 


Clayopolis to be Wood Paved 


An important recommendation which will be welcomed by 
the long-suffering users of St. Austell Fore Street was that 
made at the last St. Austell Urban Council meeting by the 
Highways and Sanitary Committee for the acceptance of the 
Surveyor’s scheme for wood paving, subject to the approval 
of the Ministry of Transport, who are expected to make a 
grant towards the cost. Mr. T. J. Smith, chairman of the 


committee, said the committee were convinced that with 
the heavy motor traffic that now passed over the road, it 
Was impossible to maintain a satisfactory road on the old 
stone macadam system. The council felt that all the criticisms 
they were continually receiving from the ratepayers were 
justified, and they were doing their best to meet the situation. 
He believed every member was anxious to see Fore Street 
put in a fit condition. The Council unanimously endorsed 
the report. 


A Hint from America 

The following paragraph in the December issue of the 
Paper Trade Journal, published in New York, relating to the 
prices being quoted by importers for English China Clays on 
the ground of increased cost of production through coal 
difficulties, should stiffen the backs of home producers of 
China Clay before entering into contracts for next year at 
this vear’s prices, as some producers are reported to have been 
invited to do. 

The paragraph reads as follows :—‘‘ The spot price of 
English China Clay, including both filler and coating clays, 
has advanced about two dollars per ton. The additional 
costs, according to importers, are due to the higher prices 
and scarcity of coal in England. * Contracts are being under- 
taken for 1927 delivery at from 13 to 25 dollars per ton in 
bulk, ships side. Domestic washed clay is still selling at 
from 8 to 9 dollars per ton at mine, and pulverised at 10 
dollars per ton. As an increase of two dollars per ton [8s. 4d. 
is a good deal in excess of what home producers have been 
able to get American buyers to rise to to meet the increased 
costs of production, they should not be too eager to enter 
into contracts for next year at prices that do not give them 
a fair share of the increase American importers are quoting 
their customers on 1927 contracts.”’ 


Cornwall’s New Harbour Extension 

At their last meeting a committee of the Cornwall County 
Council received from Port Isaac Harbour Commissioners 
the copy of a letter from the Treasury saying that the Develcp- 
ment Commissioners recommend that an advance be made 
from the development fund to Port Isaac of such sums not 
exceeding £22,627 as might be required to meet two-thirds of 
the cost (estimated at £33,940) of carrving out the full scheme 
of harbour works described by Mr. Gedyes’ report in April, 
subject to the condition that one-half of the advance 
from the Development Fund be granted and the other half 
deferred, the terms of repayment and interest to be considered 
in ten years’ time. 

The Bodmin Rural District Council had promised a loan of 
{5,000 and the district of Port Isaac had collected £1,200, so 
that they wanted about £5,000 to comply with the conditions 
laid down by the Treasury and the Board of Agriculture and 
Fisheries. Mr. S. T. Button proposed that the Committee 
recommend that the County Council make a grant of £2,500 
and that they borrow the remainder of the money required 
on behalf of the Port Isaac Commissioners. Mr. R. Lean 
seconded. Mr. C. L. Fox moved as an amendment that a 
sub-committee be appointed to go to Port Isaac and get more 
information of financial and other details. Mr. H. Grylls 
seconded, and the amendment was carried. Mr. C. L. Fox, 
Colonel T. H. Cornish, and Mr. P. D. Williams were appointed 
to the sub-committee. 


1925, 


Mr. J. W. Higman on Industrial Organisation 

The Cornwall Branch of the Bank Officers’ Guild met at 
the White Hart Hotel, St. Austell, last month, when a 
gathering of 60 members, including 20 from St. Austell, met 
to hear an address by Mr. A. O. Kernick, of Lloyd’s Bank, 
Ashburton, a member of the National Executive. Arrange- 
ments were made by the Cornwall Branch of the Guild, which 
is now 250 strong. Mr. Bush is the chairman, Mr. W. R. 
Hooper, Redruth, vice-chairman, and Mr R. F. Smale, St. 
Austell, hon. treasurer. 

Mr. J. W. Higman, J.P., presided, and after referring to 
the objects of the meeting, which he understood was to 
strengthen organisation among themselves, he said he had 
had a good deal to do with organisation as chairman of the 
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China Clay trade organisation when it was formed, and he 
had attended many meetings in London of their own and 
other trades. There was nothing like organisation to-day. 
Individual efforts were useless, and if they had no organisation 
it was right for them to get one. Labour had just as much 
right to organise as the employers had. As far as the China 
Clay industry was concerned, they had always got on very 
well indeed with the Workers’ Union. Later in the evening 
Mr. Higman commended the efforts of the Guild, and after 
referring to the great strike of 1913 in the China Clay works, 
said that that really marked the beginning of the Whitley 
Council in their industry. They had had many difficulties, 
but they had all been settled in a satisfactory manner. The 
employers in the China Clay industry were quite as anxious 
as anybody to see that their men were paid a living wage. 


Police Chief's Retirement: Strike Memories 

The China Clay district is particularly interested in the 
passing into retirement of Deputy-Chief Constable Banfield, 
for he is a St. Austell district boy, his parents having lived 
in the neighbourhood of Sticker, where Mr. Banfield was 
born. There have been times when Mr. Banfield has doubtless 
been disliked by wrongdoers for discharging his duty as 
a police officer, but there are very few cases in which he 
could be justly accused of harshness or vindictiveness. From 
the time when Mr. Banfield became a humble constable in 
the Cornwall Constabulary, until his retirement as the active 
police chief, it can be said that he has invariably interpreted 
his duties in the most generous spirit, and has shown how it 
is possible for an official to discharge them in an unofficious 
manner. 

Perhaps the most trying period of his career, and one which 
called largely for his qualities of tact and sympathy, was 
during the China Clay strike of 1013, to which Mr. J. W. 
Higman referred at a recent sitting of the Petty Sessional 
Court, in conveying the Bench’s felicitations on his retirement. 
Mr. Banfield knew the clayworkers, and the clayworkers 
knew him for a friend as well as a police officer. It was a 
source of much concern and regret to him when the necessity 
arose for the importation of the Glamorgan police during the 
strike to maintain law and order and to protect property. 
But he exercised remarkable patience in counselling forbear- 
ance on the part of the police before taking extreme measures, 
and it is a testimony to his wonderful handling of the situation 
that only once had the police to display force against the 
strikers. That was at Old Beam China Clay Works, near 
Bugle, when a crowd of men ignored the advice of their own 
leaders and defied the police, who were keeping the entrance 
to the pit, and became involved in a baton charge. 


China Clay Merchant on 1927 Prospects 

Cheaper fuel is expected to have a very beneficial effect 
upon the China Clay industry this year, and the prospects 
appear bright for the recovery of trade to the 1925 level. 
During the coal stoppage the use of foreign coal, the drying 
capacity of which was very much below that of British coal, 
increased the cost of drying China Clay from 3s. per ton 
before the stoppage to 9s. per ton at the end, 
normally bought at 35s. to 40s. per ton cost 75s. 

While reluctant to strike too optimistic a note as to the 
prospects of the industry in 1927, Mr. J. W. Higman, J.P., 
a director of China Clay Producers, Ltd., and senior partner 
in the old-established firm of J. W. Higman and Co., which 
has big connections with the American market, referred to 
the success with which the industry not only maintained but 
increased its American market in 1926. Over 300,000 tons 
had been shipped for the eleven months ended November, 
1926. ‘“* This indicates,’ said Mr. Higman, ‘“ that the con- 
sumption of China Clay in America has increased enormously 
since 1914, for alongside increased consumption of English 
China Clays there has been an increased consumption of 
American domestic clays from about 100,000 tons per annum 
to approximately the consumption of English China Clay. 

“ Basing one’s forecast for 1927 on the good volume of 
trade for 1926 despite industrial disturbances, I think it is 
safe to say the prospects for a prosperous new year for the 
China Clay industry are bright, seeing the advantage cheaper 
fuel will give it. As the year advances I believe the recovery 
a the home and European markets will continue.” 


when coal 


Rotarians Discuss Industrial Arbitration 


There was a large attendance of members at the weekly 
luncheon of St. Austell Rotarians recently, when attention 
was directed to a discussion of the paper given by Rotarian 
Dr. A. Shaw a fortnight before on how best to control and 
supervise industrial troubles in order to save the nation and 
innocent individuals from the disastrous recurrence of such 
disputes as that which has recently characterised the coal 
industry. Rotarian Shaw put his points in the form of an 
omnibus resolution : (1) That inquiries should be held as to 
the best methods of production, including a consideration of 
shops, machinery, and hours; (2) that in all basic industries 
a partnership of capital and labour be recognised, that labour 
have some say in the management and have some interest 
from the profits of the industry; (3) that no lock-outs or 
downing of tools be legal in any of these basic trades until 
such question or questions in dispute be referred to courts 
of arbitration or other tribunals, such courts to have power 
to say what is equitable and how the difficulty may be solved. 
Pending the inquiry, cessation of work .should be deemed 
illegal: 

An interesting discussion revealed the prevalence of a 
variety of points of view. Rotarian Hubbard advocated, 
amongst other things, the exclusion of Bolsheviks from this 
country, the taking of secret ballots among trade unionists 
in ascertaining their views on the subject in dispute, and the 
liability of trade union funds for illegal acts by members. 
He generally supported the proposal for the setting up of 
compulsory arbitration courts. Rotarian W. H. Graham 
gave an interesting account of the inception and development 
of the trade union movement, and doubted the practicability 
of carrying out the findings of an arbitration court if set up, 
where so many men were involved. He preferred to rely 
upon the common sense and patriotism of the community, 
for the cultivation of which they must look to their 
schools. Rotarian Keay advocated the regulation of the 
price of commodities sold, fixed at such a figure as would enable 
the employer to pay a reasonable wage. 


Glue in Coated Papers 

Paper has been coated on the coating equipment of tke 
Bureau of Standards experimental paper mill, using glues of 
different grades as adhesives and using casein for comparison 
with the different types of minerals, China Clay, satin white 
and blanc fixe. The coated paper has been calendered and 
subjected to printing tests at the Government Printing Office. 
A demonstration of the use of glue in coated paper has been 
given to representatives of the glue manufacturers and of the 
coated paper industry, at which there were employed formulas 
which have been evolved to produce coated papers of satis- 
factory printing qualities. The results of laboratory studies 
of the individual factors involved in upwards of 100 experi- 
mental coatings on semi-commercial equipment, four demon- 
stration trials on the same equipment, and the coating of five 
lots of paper on commercial equipment, point to the following 
general conclusions. 

The proportion of glue required in coating mixtures varies 
almost inversely with the grade of the glue chosen and the 
amount of better grade yzlues required may be less than that 
ot casein. The use of glue introduces no new difficulties in 
the preparation and application of coating mixtures containing 
wither, such as satin white. With proper selection of the glue 
used and adaptations to local conditions and product require- 
ments the use of glue requires little change in equipment and 
involves little change in operating technique from procedure 
with casein. The various types of glue available permit 
considerable latitude in choice within which local conditions 
may be met. Variations in the other materials employed and 
in coating procedures influence largely the proportion of 
adhesive required to produce coated papers of satisfactory 
printing qualities. The use of ordinary glue-bound papers 
offers no new difficulties to the printer and engraver, at least 
as regards processes other than those of lithographic and 
possibly offset processes where a high degree of water resistance 
is required. Uniformity in glue for coating processes may be 
obtained by drawing specifications to meet local and product 
requirements. These results are given by G. K. Hamill, 
V. H. Bicking, and G. W. Bicking, in Technologic Papers of 
the U.S.A. Bureau of Standards, No. 321, 1926. 
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Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the principal Britisk 
clay ports. Registered exports of China Clay with countries of destination, and other shipping and export matters are dealt with. 














har Shi M g— DOG; TESS FONE. occ vesccasxs Dec. 15, Landerneau 
C lestown ippin December, 1926 Dec. 12, M.v. Raymond Naval ........ Dec. 21, Raumo 
Arrivale bec. 32, S:S. NOwNdGle oo 66. eo. cee Dec. 17, Rouen 
Date. Vessel. From es: 66 OO SOE cece d ccc ceewsaee Dec. 16, Guernsey 
December 5, S.S. Cromarty Firth....ccccccsecssees Plymouth LUGE; ETON. OOUOY ook ais cciee sc vcvenee Dec. 17, Ridham 
December 7, NONGE sinus. URES Tord te Antwerp Dec. 12, S.S. Primrose .....cccecccees Dec. 18, Runcorn 
December 7, IIMA, i855. Siaielsioa eos iersie ters Newport WICCS BRL SIS IC AIIM ois once issere s:6kis oro Dec. 23, Brussels 
December 7, po Ee eee eee ee Torquay ROG: ESAS: MMR enw ose eine saci e cca Dec. 24, Runcorn 
December 8, s.S. Spurn Potnt .......cccseesecees Barry Dec.. 55, 3.9: Guaider Rose: . 2... ssccces Dec. 18, Runcorn 
December 9, On  PSSTE ERECT CEE ER eT. Plymouth Dec. 15, M:V. SRAMPOCH ..ccscsccvecs Dec. 18, Plymouth 
December 10, Me Ae ESS) a oe ae Newport DSC. 15S SOMRUE dose orice ties Dec. 18, Pasages 
December 11, BROMINE in ahaa eames sae ot Truro DGG: U5, MeV AIG INGUGL oie. cc.0is os Dec. 21, Harburg 
December 12, EMMONS | ig. ans alsa eae Gh ice Seis Douat DISC. E57 S'S OGIO onc sie x eee eas x Dec. 15, Swansea 
December 12, Le. OER Cee Torquay Dec. 16, S:S. 2AGKSIOOM: 2.06 66s es Dec. 22, Amsterdam 
December 13, ID i erc-K a aie cen vee ames se Bordeaux Dec. i NE so eevee siviceceeees Dec. 22, Gothenburg 
December 14, 6:8. MGgvid ..ccccccscccsccsccvceses Par Dec. Ne a aaa ee Dec. 17, Charlestown 
JS in de eae C71) a eS Exmouth DGC.” TF, SV POAMSOCEAN: 6s.c ice esee cai * Genoa 
December 17, 5:5. Waltel . 2... ces cccccdesseencses Barry IGG. 2S,(S'S. 11 CASOMIALE ooo 0564 sini Dec. 25, Portland, Me. 
December 17, Se ra ie ee rae a Par DOG, TS; Sia. WEWNE TOONS 05 o's ce swe a Dec. 24, Antwerp 
DeCemDer 17, CB. NORD occ cccccsssscccrviesveve Par Re. ES, ORs FUE oo S Cee dew ms Dec. 24, Liverpool 
December 18, 8:8. Rosalie .......cccccccccsseseccs Teignmouth DOC, 16,:S:8 Gower Coast: o.6.660's 6 60:0: Dec. 24, Liverpool 
DECEMDEE 1G, MV. AME 66.65 cece ce sede sevenesse Kingsbridge BOG TOL SVT PERE oe winns:0 Sw eieaieele'es Dec. 19, Charlestown 
Disceminer 10. 6:5; Te «onic cos oe eds wee Sees Methil Dee... 16:.°9'S: BHO ROS .ccikvacwvwees Dec. 22, Manchester 
December 22, Mv. Lesa Cardell . 2... cc ceswsess Falmouth OC. 2G, MV. SMAINIOCR 5.6 60:010)6:5:5-50 0 Dec. 21, Plymouth 
December 22, VIO ooo 5 5 010 8:6 4:0:04)0 04:9 5.5:910'8 Plymouth PROC. 20, GeSs ARs oe aes sewweecsec Jan. 1, Philadelphia 
December 30, Lady JOGn owcccccccsvccceseeces Truro EE ee er ene eres * Erith 
DECEDINE? 41, SiG: POMNMEOY siccc sac daecescsoes Plymouth DGG; 29-S:S FOHVE ROSE! ivecieeierescee' Dec. 24, Hull 
iecrmstien ak. Sc. BROCE 6 cnn diwic ove sé. AS sl ee ees ersey |g ee a rr re Dec. 29, Munkedal 
3 J Z 
Sailings Dec. 22, S'S: Blsauetla... << 60sec os 0s Dec. 24, Preston : 
i 7 : 6G SO CW oa i Seen ee ween . Christiansanc 
. . anaa \ re — Dec. 23, 8.v. Mary Barrow ........+5. * — Rochester 
ecember 7, S.S. Cromarty Firth ...cccessceceees .- yerdeen Dec. 23, M.V. William Ashburner ..... * Rochester 
December 8, 1) ee ance DGC SESS AAMGO | oc olarni avsiale aneserssca' Dec. 24, Swansea 
December 14, Ne aoa tte po ssi oasis ts orl aves ener ete Salcombe Dees (eats va Nan ice cass tana * Gravesend 
December 15, S.S. Magrix aesoreeenrn tata iy arety altake Bic ce ack lee — Didc, 24, SA: MGHONE 6 oc vie sccaescnaes Dec. 29, Brest 
December 16, Pec MEET EEEOE Nance Dec. 24,5.S. Cambalu ...cccceceees: Jan. 1, Liverpool 
December 17, S.s. Goole beeen eee e eee e een ee enn es Grav esend Dec. 25,$.S. Jaarstroom ......eeeees Jan. 1, Amsterdam 
December 18, Catherine......-6+00eeeeeeeeeees Granton Dec. 26, s.s. Castle Town ........... Jan. 2, Portland, Me. 
December 18, N Se ON IO EO a Lomabom Bec: (SGN Sia) AGMBEN ooo.oi shes bin de qe a herr e Dec. 31, Bilbao & Pasages 
December 20, Snowflake Polenta aid Sa wae eNt eae Runcorn Dec; 20; SAV; MGINE ao wae c iadesccuc « Christiansand 
December 20, S.s. Rosalie SEER eR UC ETE T Tee Brussels Dec. 30, 8.8. Evansville .....0.eeeeee: * Philadelphia 
December 21, St. Charles ....-svseeeeveeeeeees Nance DEC, 3055S: DIAKPGER 66.68 0acecesn's * — Boston, Mass. 
December 21, 8.8. Walnut .........00eeeeeeeeeeees Preston ine, ah, 06 Clee... oo scenes cass. Dec. 31, Leith 
December 22, s.S N OAN vec ve cece ccc ee cece eeceeee Grangemouth Pec. BOSS | GIRAUUSI Tc ..5.a:5.6.4'5.5)o<:0'0eKs * Brussels 
December 22, 3.6. Cairnie sescccsccccceeneceresens Leith Dec. 31, 8.v. R. Passmore .......00005 Jan. 1, Par : 
December 23, S. & Fs POM. 6c cassae et eascees Roc hester Bee. 35, OH BF once cccsecccess * Glasson Docks 
December 23, ae Aan er ire h rear Nance ; * “In Port.” 
December 24, WRN ook isis ounteaneras eH ase wrt London 
December 28, IN toa rs iowa eo I Nace eae 





Par Harbour Shipping— December, 1926 
Fowey Shipping—December, 1926 Arrivals 





. : , ; Date Vessel From 
Arrived. un . Name. Sailed. Destination. December 2, 5:8. Valle de CARGO 2... o.cs:ccicie ee se Exmouth 
Dec. Es , Beiee RO. oc koe ce soa Dec. «4, Runcorn I Ties 

2 ae ae : : ae OGRE “DE MIT. PEOOE ain 6 oa 4cieeiee deena eens ware Plymouth 
Dec. ee ree Dec. 4, Ridham a 3 “is : 

aie - . ; ee EEG gS ee eee eee ee Cardiff 
Dec. 2, 8.8. Harptree Coombe ........ Dec. 4, Bristol pola ola eit. ’ 
ae ee : , Decenier 9, SV. COMING ioe siccecrssvecscdveceed Antwerp 
9OG; 2, BiG: FRUCO FOE a sis 04 davai Dec. 4, Dublin Sar ee ~ : 
. a ; Pieeriee SUN Oe ois a ic derwcswaccinecéweces St. Just 
Dec. 2, M.vV. Donald and Doris ...... Dec. 7, Greenhithe ot Were 

4 er arias SNCS END IN, PGMNEE 3.55 oc, s< 050 wis wierd ee de wa siereless Plymouth 
Lee Pe eo ee ee errr Dec. 6, Grimsby December 11, M.v. Hope Mevagissey 
BOC. 2; BM: MEGRABON 6.0 0c ccccieceds Dec. 4, Liverpool eee pre ete oo es eae it ele 

. RO C2 DIVO INGEN. ocevencsecrcidesoesicneeds Gothenburg 

DOC. 2, MV. Belmore .ccccacvcvaces Dec. 15, Castellmare December 12. 6.8. $ 1 Charlestow: 

on se Pine Dac Neate CCEMDEF 12, S.S. SPUNPOINE.. 0. cecccsccceccssece lariestown 

CC, 3, BS. PUNE cecceccsvevvnvaews ec. 4, Newlyn December 13, .8. Magrix Teignmouth 
Dec.. 4, 8.8. Jaaystvoom .........0.- Dec. 10, Amsterdam : ecm th te eh) te ety = Be es 

é ae fs 2 Dieccuses 94. S07. Se: AWM oo 5. os i oe eas Swe Port Talbot 
Dec. 4, 8.S. Blush Rose .....eeccee0s Dec. 7, Runcorn ? bo : a 5 

d . PIOCRRADEr ES, SV. TONGUES 6.6055 ik eds sha tncin wes Rochester 
Dec. 4, RE ED a )s6 a 's:9 Soe. 0 0-5 Dec. 10, Weston Pt. ‘ , ae wr 

nae DOCOMIEE 10; MV: CORRE, co coscceesseventeccsens Exmouth 
Dec. 4,8.S. Willowpark ..... +0008 Dec. 11, Boston, Mass aay 
De iene es 2s Mee PIOCOIN EE 17, OSs. FEMININE v0.0 06 rate wea sence London 
oC. s,5.5. £2 i, re ee ee Cc. ome ° . T 
) ‘pen Fs p= — December 19, S.S. Knowl Grove.........ccccevccces Truro 
Det. 5,518. Parent OPIOY ... 6 occ eeaes Dec. 14, Philadelphia . aa as a 

s - f ; <A : ; December St, 5.67 GlemOrOOh 666s ice se cece was welsiss Blyth 
De Pe eee eee Dec. 11, Leith >, eae Tees 

: eae ggk : DN BAe ic WN Vain. 6 <5 66 0s 5 wie 6 GSK aD SO St. Mawes 
ies a! a ee rer ar Dec. 14, Antwerp rar 3 > 

> ete . : “ere ee eee ee eer Portreath 
a oe ee eee Dec. 7, Charlestown . ‘ Fata: tele 
en 6  Shemech tec, & Piveuth SD a eer Hayle 

. \) ** COTTE UOCN «ee eee eee wees ° 4 
: te ae DOCOMIOOE SE SV Er. FUSSINONE 6 oa caisvcaeeedseneon Dartmouth 

Dec. 7, 8.8. Baron Elibank .......... Dec. 16, Boston, Mass. 3t, ' 
PG i I ors oats as sw we ee ere Dec. 14, Tayport Sailings 
DOC. (9, BBs BEGG a056 66 6c Ssvtew ss Dec. 16, Skien Date. Vessel. Destination. 
Dec 7, UY: LMRMOMEE 6k invccceas Dec. 13, Kotka December . 9, 5:0: Ville Ge CRAION 606 cv cicccccccsees Rouen 
Dec. 8, M.V. Karnten .........0ee00s Dec. 15, Hamburg PIpeGee (GRIN ODE ci 6:6 caeciciieccscucwada Plymouth 
Dec. 8, M.v. Cavoline .............. Dec. 15, Bo’ness December Oj Ole oo oki ewss ca ccanenss-ceiviewne Plymouth 
Dec: 9, S:s. Wild Rose eae Cage phere rer a Dec. 16, Preston Re 0 i INS ne asd scwa a Kawa ene eaves Garston 
Dac. GG, S.8: Gomer COM  ciscscn cna Dec. 11, Liverpoo} TINO OR PRIN IR, 0 ip-asias eae ease oucoan Plymouth 
Dec. 3G, 84@. Ferndene ieicue ss oa eae Dec. 17, Rouen OUGOE DA EI. 6c cer etnecerese caceunve'e Plymouth 
906; 10, 6:8. ATOM TOW) i nccces sane Dec. 17, Rouen et Cl FeV OGUONE 6.0 065.6 40's swans weleqaaiare Poole 
Dec, 11,8.V. Tesh Minstrel ..0.5 5s Dec. 18, Charlestown PCO? 16, SS MOGI ocd ic cccceen ede sececss Charlestown 
Dec. 12, BB. Urseda Seemters «0:0 6:0400% Dec. 21, Philadelphia December 16, Sis. Shurnpottt 2.6.6.6 606. cccsasces Charlestown 
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Date Vessel. Destination. 
December 16, M.v. Capable .......00e0e0eeee00220% Rochester 
December 17, S.V. Caymenta........ccccccesssesece (Antwerp 
Daoinher 25, 6.5; NOM isso n00ssnscaeeo vedas es Charlestown 
December 25, 66. Baichmere. ...oc csc ccc sstcsesnes Greenhithe 
December 21, S.Ss. Knowl Grove...........s2c022e088 Gravesend 
December 22, S.V. Hemrtetta...cccsvcccsccscesesess London 
peer 20. GA. Sh Meee occu cknkssiv wea sen chen Charlestown 
December 25,65. Glenbrook .... .. .. «0000 200+0 0002s Gravelines 
Debrisinet st 6.6: DG: occ cnccsnddcun ace ews a ss Preston 





Par Harbour Tide Table, February, 1927 


(Greenwich Mean Time Throughout. 


Day of 

Day of Week. Month. Morning. Afternoon Height 
ee bo dese 4526 4.52 12.5 
Wednesday .... 2 S27 5-41 12.9 
TE cies < 3 0.5 6.25 13-5 
| ERE 4 6.50 7.52 13.9 
Saturday ...... cE «see 7.33 7-54 13-9 
Sumday ........ B-ktes” “Se 8.37 13.5 
Monday ....... oe 8.58 9.19 12.10 
Tuesday pecccece 5 a 9.40 10.2 12.0 
Wednesday .... re) -<.% 10.27 10.50 II .1 
Thureday....... 10 11.29 ~ 10.4 
Lo a II 5 0.45 Q.1I 
Saturday ...... 12 t.27 2.0 10.2 
i eer 13 2.49 3.25 10.8 
ec 14 3-57 4-25 4 ey! 
ne ee 15 4-50 5-13 II.10 
Wednesday .... 16 5-34 5-53 ce. 
TRmTedAY.. +002 0' iT. sass 6.10. 6.27 12.4 
ee iS. kee BOER Oe ees Gree .sc2 “F257 
Saturday ...... [0 Oss. pee: 7.26 12.6 
Sn eee DBs Syst PaO. cass 7-54 12.5 
Monday ......+ 21 chose s.9 eee 8.23 12.1 
ee 22 “ee 8.37 8.52 11.7 
Wednesday . 23 g.d ce Y.25 11.1 
phureay....... SA eees CR cova SSES 10.5 
Tr 25 E0520" «sxe. ROSS “5% 9.9 
Saturday ...... SO? keen: VEER ence - cas 9.4 
eer ST sites O.90 «<0» O.$5 se 9.6 
Monday ....... cS. sses 1.41 2.25 cece 10.2 


E. CLEMENS, Harbour Master. 





China Clay Exports for December, 1926 


A RETURN showing the exports of China clay, including Cornish 
or China Stone, the produce or manufacture of the United 
Kingdom, from the United Kingdom to each country of desti- 
nation registered during the month ended December 31, 1926: 


COUNTRY OF DESTINATION. QUANTITY. VALUE, 


tons ¢ 
ID a is. Sy'h cs igs as wi peso aes ae se ik ah ahs aaenie a te ee 1,241 1,284 
SINE 9, ob de cores cs p= Bsa os ioe th Sos ae Ss se ae 1,077 2,601 
PRUNE, evens sKne sudden onan se siusewsue een 1.562 1,984 
Denmark (including Farée Islands)........... 395 1,032 
SEUIRNY Kink coas ence ceeens ees bo keebeee eu 4,353 9,259 
PINS SS cvbktnceadbuneescbeesebubenee 2,579 6,142 
TR ee ile ips nip kik ines eels ese Mace ee eee 10 40 
SIND 8 iis. 65 Gaain ms s' a 2 ay hh Bl ee a ak es ee 3.558 5,926 
POD sxep ences end be6shex es bse eer sb aes 2,990 6,498 
SEMEL otic nescesheseseneusehopesbesers 20 82 
Spain CR oe ee reer eeeseseesesesssesesssses 349 505 
Italy La eRARSD O55 SEED DOD DSS Ds DRED SSERD ED ESS 4,092 9,530 
OE os ccb ck ccbce sseonebuk bas bk SES wae eee 5 30 
EE, Gee cad cb ae kines hase awe eae I II 
SN 6 a pie eee bad 6 aera Ow ae eee ch - 2 
United States of America ..............0055 26,837 54,991 
OP eT ee ee 40 167 
ee er ee ee - 
ee ee Pre eer ee ee ee 2 
ese re er eee S258 3,557 
NS EEE et CPO Sr ee ee ee I 2 
DCE hice SeebabcEe seus sabe shou es k 225 636 
Dn Gibss se 05055900 5e boas eee esse ees -- _- 
ee EST Pert PLN ee eee Ty ee ee 5 II 
REM bass oickee aden <s bi be ene heku see eh 15 57 
EE CSCS eT TT TT Tee Te ee ee 31 98 
SURE) cknuneosesabayes 50.244 105,110 


Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 
[NOTE.—The Companies Consolidation Act of 1908 provides that 


every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
ts also given—marked with an*—followed by the date of the Summary, 
but such total may have been reduced.} 

FURNESS PAPER MILLS, LTD., London, W.C. 
Registered December 17, charge to Bank; charged on 
property at Ulverston. 

HOWARD (WILLIAM) AND SON, LTD., Cantérbury, 
paper manufacturers. Registered December 24, £1,500 2nd 
debentures part of 10,000; general charge. *£9,500. 
November 11, 1925. 

HSIPAW PAPER AND PULP CO., LTD., London, E.C. 
Registered December 7, £5,000 debenture, to H. Heather, 
St. Margarets, Canadian Avenue, Catford; general charge. 
*Nil. December 31, 1925. 

MARLEY TILE CO., LTD.,Harrietsham. Registered Nov- 
ember 29, £22,000 debentures (filed under sec. 93 (3) of the 
Companies (Consolidation) Act 1908), present issue £12,800 ; 
general charge. 

NEW HALL POTTERY CO., LTD., Hanley. Registered 
January 1, £7,000 2nd debenture, to Barclays Nominees 
(Branches), Ltd., 4, George Yard, E.C.; general charge. 
*£18,000. January 28, 1926. 

PACKS (1925), LTD. (late ERNEST WARDLE, LTD.), 
Feltham, paper manufacturers. Registered December 10, 
mortgage, to Bank; charged on property in Victoria Road, 
Feltham. *Nil. November 19, 1926. 

REDHILL TILE CoO., LTD. Registered November 27 
{200 and further advances not exceeding therewith {£800 
charge, to T. Cotching, Horsham, solicitor; charged on 
properties in Honeycrock Lane, Salfords, Horley. *£4,500. 
July 17, 1925. 

RODDY AND COOK, LTD., Cobridge, pottery manu- 
facturers. Registered December 1, charge, to Bank; charged 
on property in North Street, Cobridge. 





December Turnover 
Second Best Month of 1926 


DECEMBER finished up the year well by recording the second 
highest monthly deliveries, with a total of 91,200 tons in all 
classes—24,264 tons above November. China Clay was 
responsible for an increase of 24,715 tons, China Stone being 
down by 325 tons and Ball Clay by 126 tons. The highest 
monthly record, in June, was 92,909 tons, of which 88,820 tons 
were China Clay. The year’s total at 934,775 has been brought 
within 23,910 tons of 1925—the best post-war year—and 
several thousand tons above 1924. The figures were: 








China Clay, China Stone. 3all Clay. Total, 
Tons Tons. Tons. Tons. 

Port 1926. 5 1926. 1925. 1926. 1925. 1926 1025 
Fowev.. 68,314 56,57¢ 4,007 2,074 2,313 2,811 74,634 61,464 
Charlestown 4,223 — 4,223 4,662 
Per .. 2,927 3,107 239 - - 2,927 3,340 
Peuzance .. 755 = 735 a 
Falmouth.. 1,800 240 - 1,800 240 
Plymouth.. 2,182 1,617 10 ° = 2,182 1,627 
By rail .. $ 4,340 


679 4,340 - 4,679 
,007 2,323 2,313 2,81r 91,200 75,679 


December.. 84,880 70,575 + 
37,752 42,923 19,960 25,009 843,575 883,006 


11 months.. 785,863 815,074 


Whole vear 870,743 885.619 41.759 45,246 22,273 27,820 934,775 958,685 








China Clay Imports for December, 1926 
A RETURN showing the registered imports of China Clay 
(including China Stone) into Great Britain and Northern 
Ireland from the several countries of consignment during the 
month of December, 1926, indicates that the imports were nil. 
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The China Clay Trade Review 


The Official Organ of the China Clay Industry and the only Journal specially devoted to its interests. 
Published in the third issue of “The Chemical Age” each month. 





All Editorial communications should be addressed to the Editor, ‘‘ The China Clay Trade Review,’ Benn Brothers, Ltd., Bouverie 
House, 154, Fleet Street, E.C.4. All communications relating to Advertisements, Subscriptions, etc., should be sent to the Manager, 


“The China Clay Trade Review,” at this address. 


Telegrams—“ Allangas, Fleet, London.” 


Telephone—City 0244 (10 lines). 





Trade in 1926 

IT is now possible to give a complete record of the trade 
done by the China Clay industry in 1926. Taking into 
consideration the many setbacks it experienced during the 
year, first with the general strike, then the protracted coal 
strike and the uncertainty as to whether or not the nego- 
tiations for the setting up of a new association would be 
successful, it is a matter for congratulation that the total 
business done in China Clay and China Stone should have 
reached the splendid total of 912,502 tons, China Clay 
being represented by 870,743 tons and China Stone by 
41,759 tons. If we add the 22,273 tons of Ball Clay, which 
was a part of the business done by China Clay firms, the 
inclusive business done amounted to 934.775 tons, compared 
with 958,685 tons in 1925, a drop on the year of only 
23,910 tons. 

In considering these figures it must be borne in mind 
that 1925 figures were 64,345 tons in excess of 1924, so 
that during 1926 the statistics of total trade show that the 
industry maintained over 40,000 tons of the increase re- 
corded in 1925 over 1924. 


Overseas Trade well Maintained 

On another page in this issue we give the details of the 
trade done in 1926, showing the quantities exported to 
overseas countries and the quantity absorbed by the home 
markets. An analysis of the figures given reveals a very 
healthy state in the overseas markets. The quantities 
exported to foreign countries reached the very fine total of 
618,738 tons, to the value of £1,245,793. The quantity 
taken by British possessions overseas amounted to 
37,124 tons, to the value of £112,716. The quantities 
absorbed by the home markets reached a total of 256,640 
tons, to the value of £545,360. The total to all markets 
of China Clay and China Stone was 912,502 tons, to the 
value of £1,893,869, against 858,742 tons, to the value of 
£2,046,577, in 1924. 
Increases and Decreases 

It will be noted that of the 618,738 tons absorbed by 
the export trade, the United States was responsible for 
more than half, namely, 361,799 tons. Of the 37,124 tons 
sent to British possessions, India took 30,794 tons. The 
advances made by several of the foreign countries are 
worth noting; Finland, Esthonia, Latvia, Sweden, Ger- 
many, the Netherlands, Belgium, and the U.S.A. all show 
considerable increases over the 1924 figures, while Den- 
mark and Spain remain practically stationary, France show- 
ing a decrease of over 6,000 tons and Italy a decrease of 
nearly 4,000 tons. The U.S.A. shows the biggest in- 
crease, being nearly 30,000 tons better, Germany showing, 
with a total import of 27,893 tons, an increase of 8,000 
tons, the Netherlands with 40,221 tons an increase of 
nearly 6,000, and Belgium with 62,891 tons an increase of 
5,000. The increases and decreases of other countries are 
comparatively slight, except in the cases of Norway with a 
decrease of over 4,000 tons and Sweden with a decrease of 
over 3,000 tons. A gratifying increase of trade is shown 
by the figures for Latvia, one of the new North Russia 
countries, which increased its tonnage from 519 in 1924 
to 2,357 in 19206. 


Ratio of Home Trade to Foreign 

Further examination of the figures reveal the fact that 
in 1926 the ratio of business done in the home markets 
compared with the overseas markets was less than in 1924. 
This is accounted for by the fact that the home markets 
supplied with China Clay and China Stone from Devon and 
Cornwall were very much restricted on account of the coal 
strike. While it is hoped that the overseas markets will 
continue to expand, there is undoubtedly room for expan- 
sion in the home trade in 1927, having regard to the con- 
siderable leeway to be made up on account of the coal 
strike, which seriously affected the normal consuming 
capacity of such big consuming industries as paper-making, 
cotton, chemicals, and pottery. 


First Month’s Trade 


The figures showing the business done in the first month 
of this year will also be found on another page. It will be 
seen that the total trade (China Clay, China Stone, and Ball 
Clay) amounted to 72,899 tons, being 759 tons below the 
corresponding month of 1925 and 18,301 tons below the 
December total. As predicted at the time, the big drop 
in the January total was not unexpected, it being known 
that buyers were taking in abnormally large supplies at the 
year end in order to avoid the higher prices that came into 
operation in the new year. 


Rating of China Clay Area 


At a meeting of the St. Austell Rural District Council 
recently, Mr. F. Dempster said he had noticed that the 
Press commented on the attitude they took at the last 
meeting towards the communication received from the 
clay firms with reference to the rates. He felt sure it was 
not their wish or the intention of the Council to treat the 
matter with contempt or to act discourteously towards 
those who sent it. Mr. T. Nicholls expressed the desire 
to refer to the same question and enlarge on what Mr. 
Dempster had said. He thought the clay merchants of 
the district had a very just reason to make the claims they 
had on the Council. The time the China Clay firms had 
been passing through was unparalleled in the history of 
the industry owing to the seven months of the coal strike, 
when the price of coal doubled. Consequently very serious 
inroads had been made into the financial position of many 
of the clay firms of that district. As a District Council 
they should heed and take warning from what the clay 
merchants had said, otherwise they might find that the 
rates they were expecting might not materialise. Seeing 
that the clay firms represented a large proportion of the 
rateable value, they had the right to ask the Council to 
consider seriously their programme of expenditure in the 
future and to recognise the necessity for economy. 

The chairman said he did not think anyone wanted to 
ignore the letter sent by the clay companies, and he quite 
agreed that there were many in that room who were equally 
strong advocates of economy and tried as far as possible 
to keep the rates down. They asked the clerk to write 
acknowledging the letter, as they did when they received 
a letter from the Ministry. 
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China Clay Company’s Action 


Claim and Counter-claim 


A CASE of interest to the China Clay industry was heard by 
Judge Gurdon at the last County Court at Truro, when actions 
arising out of the flotation and subsequent management of the 
Rosemellyn China Clay Co., Ltd., whose works are at Carbis 
in the neighbourhood of Bugle, occupied the Court for eight 
hours. 

The first claim was by the Great Rosemellyn China Clay, 
Ltd., London, for £68 11s. 10d., balance due on goods delivered, 
against Charles Augustus Skynner and Reginald C. Augustus 
Skynner, trading as Skynner and Higson, St. Austell. Messrs. 
Skynner counter-claimed against the Rosemellyn China Clay, 
Ltd., for £72 2s. commission on sale of clay to Edward Lloyd, 
Ltd., London, at an agreed rate of 10 per cent. on £721, and 
rent of office. Aldryth R. Vivyan, Mount Charles, clerk, sued 
the Rosemellyn China Clay, Ltd., for £5 for one month's salary, 
in lieu of notice, and Ernest John Coslett, Mount Charles, sued 
the same company for £8, one month’s salary, in lieu of notice. 
Mr. F. S. Laskey, barrister, instructed by Messrs. Dunn and 
Baker, Exeter, was for the China Clay Company, and Dr. H. 
Wright (Messrs. Stephens, Graham, and Wright), St. Austell, 
for Messrs. Skynner and Higson, Miss Vivyan, and Mr. E. J. 
Coslett. Mr. Laskey remarked that his client claimed 
£68 11s. 1od., and by the counter-claim the defendant had 
admitted the claim and the plaintiffs were entitled to judgment. 

The Initial Arrangements 

The cases were taken together, Dr. Wright remarking that 
the four arose from one set of facts. A partner of the firm of 
Skynner and Higson (Mr. C. R. Skynner) in 1924 heard of a 
clay sett at St. Blazey, approached the owner and acquired the 
lease. He afterwards saw Mr. H. W. Gould, solicitor, of 
Exeter, and it was agreed that Mr. Skynner and Mr. Gould 
should go into partnership, and after development, float it as a 
limited concern. Mr. Gould was to put up {1,000 in cash, 
arrangements were to be made for an overdraft, and for the 
developments of the company. Among other things it was 
arranged that Mr. Skynner, who lived at St. Austell (about 
seven miles from the works), should have the works office at 
his place in Charlestown, and that the financial and registered 
office should be, when the company was formed, at Exeter 
with Mr. Gould, who was to be the chairman of the company at 
a salary of £200 a year, and Mr. Skynner was to be director at 
£100 a year. 

The Flotation of the Company 

The company, after its formation on March 6, 1925, entered 
into an agreement to indemnify Mr. Gould and Mr. Skynner, 
the vendors, against all claims or obligations incurred in 
respect of the lease or the works. Prior to the formation of the 
company, the works were laid out by Mr. Reginald Skynner 
(son of Mr. Charles Skynner). The works were nearly at the 
producing stage when the company was floated. A clerk, 
(Mr. J. Rowse) was taken on by Mr. C. Skynner to do clerical 
work for the Great Rosemellyn partnership, and stayed on 
after the formation of the company at a salary of {2 per week. 
When he left, Miss A. R. Vivyan was engaged in his place at 
25s. per week. Before the formation it had been agreed that 
Mr. Coslett, who was managing the .office side of Messrs. 
Skynner and Higson, should be part-time clerk of the Great 
Rosemellyn Company when it reached the producing stage 
and should be paid £2 per week for his services. When Mr. 
Coslett’s name appeared on the wages sheet, the secretary of 
the company wrote asking why it appeared. He was referred 
to Mr. Gould, and apparently Mr. Gould said it was in order, 
because no further complaint was made, and the name 
remained on the wages sheet. 

There was only one issue in each of these two latter cases— 
was each of the particular plaintiffs employed by the Great 
Rosemellyn Company, and if so, what notice they were, 
respectively, entitled to receive on dismissal ? 

In the case in which Messrs. R. and C. Skynner were 
plaintiffs most of the items of the counter-claim were admitted 
by the plaintiffs, and the dispute centred round two items 
only—in one whether the company was liable for certain 
repairs to a Ford car, and in the other whether the company 
should pay anything for office accommodation at Charlestown. 
As the works were seven miles from the Charlestown office, 


Mr. C. Skynner said it was necessary to have some means of 
getting backwards and forwards. In conversation between 
Mr. Skynner and Mr. Gould with regard to a car, Mr. Skynner 
said he had an old Ford car that he was not going to do up for 
himself, but it might be done up and used temporarily for the 
purpose suggested. Mr. Gould advised that instead of going 
to a local dealer for parts they should be obtained from Parker’s 
Garage at Exeter, in which he (Dr. Wright) believed Mr. Gould 
was interested. That was done, and a local mechanic, Mr. 
Johns, was employed to fit the parts to the car. The bill 
from Parker’s Garage and Mr. Johns’ employment to put the 
car in order was £27 17s. 4d. Application was made after the 
incorporation of the company for this, and also for the petrol 
used in connection with the car. No money was received for 
either, and about a year after the firm of Messrs. Stephens and 
Gould, Exeter, wrote a threatening letter on behalf of Parker’s 
Garage in regard to the money. The claim of £15 5s. (also 
made on Messrs. Skynner and Higson) for petrol supplied had 
been admitted and the ten per cent. on the sales was agreed to 
by the directors. 
Claims by Office Staff 

Mr. Laskey contended that there was a specific agreement 
that there should be no rent paid for the office, and there was 
no agreement in regard to the Ford car or repairs. 

Ernest J. Coslett gave evidence to the effect that he received 
£2 for the work he did as an employee of the company till it 
was terminated without due notice. 

Miss Aldryth R. Vivyan said she was in the employ of the 
Great Rosemellyn Co., and was dismissed without due notice, 
but was taken on as clerk without a break, at the same salary, 
by Messrs. Skynner and Higson. 

His Honour remarked that if she was in employ at the same 
wages for the month for which she claimed, she could not 
recover. 

China Clay Merchant’s Evidence 

Charles Reginald Skynner, giving evidence, said Mr. Gould 
appointed his son, Reginald Skynner, as works manager at 
witness’s suggestion and he was generally accepted as such. 
He (witness) was the only one of the directors with any know- 
ledge of the clay trade, and he was appointed sole selling agent 
at 10 per cent. commission on sales, the minimum profit 
allowed to the middleman under the China Clay Association. 
He denied that he was not to receive commission till the clay 
he sold was paid for, and he had never heard of such a custom 
in the clay trade. He had worked as sales agent for other 
bigger firms, and was paid on account, at times, before the sale 
was actually made. 

In reply to Mr. Laskey, witness said until the action was 
brought there was no suggestion of any payment of any office 
rent. The same would apply to his director’s fees and expenses. 
Witness said there was no man in the country who could as 
middleman sell at 10 per cent. The expenses were enormous. 
He had to travel from Cornwall to Aberdeen and to other 
parts of the country on matters connected with clay business. 
If Mr. W. Rose said the custom was not to pay the agent till 
the sale was effected, he differed. When he obtained the order 
his work was done, and he had earned his money. 

There being other witnesses to be called on both sides, the 
hearing was adjourned till the next Court. 





Fowey Shipping in 1926 
At the last meeting of the Fowey Town Council, Alderman 
W. H. L. Shadman submitted the following report of the 
Fowey Port Sanitary Authority for 1926 :— 

The total number of ships using the port for the year was 
g61, a tonnage of 362,885. In 1925 the total was 1,031, with 
a tonnage of 391,727. Doubtless the industrial disturbances 
of the past year had been the cause of the decreased tonnage 
in the port. The Sanitary Inspector had visited 1,005 ships, 
including some at Looe, Par, and Charlestown. Fifty-four 
ships were dirty in crew’s quarters and closets, but with three 
exceptions the defects were remedied before the ships left 
port. Ninety-one steamers were paid off. 
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Clay Drying Processes 
Results Produced by Rotary Driers 
BELOW we give information collected from various sources 
on the use of and results obtained from various forms of 
mechanical processes in the drying of China Clay. The source 
of the information is appended to each phase of the subject 
dealt with : 

Improved clay drier that costs less and saves fuel : Invention 
of W. W. Swengel, Bloomsburg, Pa. Three superimposed 
rotating cylinders, all encased in brickwork chamber. It is 
claimed to cost less to install and saves 30 to 40 per cent. in 
fuel.— American Clayworker. 

New method for drying clay.—Three pottery plants at Devon 
and Cornwall are now using a new method for drying clays in 
which two metal drums are employed, one enclosed in the 
other. The inner drum is driven by mechanical means and 
while revolving steam enters at a few degrees above the 
temperature of boiling water. The clay is passed into the outer 
drum and comes into contact with the inner drum as it re- 
volves, filled with steam. The water in the clay is evaporated 
and the clay dried quickly, the process being one measured in 
minutes.— Journal of American Ceramic Society. 

On the drying of raw clay.—Question: What is the most 
economical and efficient way to dry from 50 to roo tons of 
fresh dug plastic clay in a day of nine to ten hours ? 

Answer : A cylindrical drier is preferable on account of the 
large amount of labour it saves. Whether the drier should be 
vertical and stationary or inclined and rotary depends on the 
nature of the clay and on its properties during the drying. 
A plastic clay with 16 per cent. water has been dried for 
20 cents per ton. The question of the desirability or other- 
wise of drying a plastic clay in order to work by a semi-dry 
process is a very different one ; in most cases it would be very 
unwise to endeavour to do so.—British Clay Worker. 

Drying plants for clay and clay products.——R. Grunhut. 
In a rotary drier an ejector grate produces the necessary hot 
air and presses it through the drum, either on the counter- 
current principle, or, preferably, the continuous-current 
method, as in the latter case the wettest clay meets the hottest 
air and cannot lose its plasticity owing to overheating. Rotary 
drums show a high degree of efficiency, 6 lb. to 9 lb. of water 
can be evaporated with 1 lb. of coal, and one man can look 
after six and more drums. The wear is insignificant, and very 
little power is required to run the largest drums. Below are 
shown figures giving the efficiency of a counter-current 


drum. Average temperature of shell and furnace not over 
150° F. Material was tested for specific heat. Coal tested 
calorifically. 
Amount of coal burned per hour .............. 400 lb. 
Amount Of mmorsture 11. CGal. x. 6... cics ceca sce I per cent. 
eT | ee ee 13,000 B.Th.U. 
Material dried—clayey sand. 
Amount of wet material per hour ............. 45,000 Ib 
Amount of dry material per hour ........... ». 42,750 lb 
SPOCING RAL OE MAMUEMION 6.66 6c oases os de seeses o-21° F. 
nih og, OR Ee eee 5 per cent 
Temperature of air and materials ............. 60° F. 
Temperature of dried material ............... 224° F. 
Recapitulations of computations which are given :— 
Loss by excess temperature of material ........ 2°5 percent. 
Loss by heat in exhaust gases ...... ccc cscces 6-5 per cent. 
Loss by imperfect combustion ..............4. 0-7 per cent. 
Loss by radiation and other causes............: 4°5 per cent, 
Drier efficiency We Cit EL TT 85:8 per cent. 


English Ceramic Society Journal, 

Centrifugal extractors v. Filter presses.—J. W. Mellor. 
In the hydro or centrifugal extractor the rapid rotation of a 
perforated cage containing the material drives the fluid por- 
tions through the walls of the cage and leaves the solid material 
behind. The process works well with fibrous materials and 
granulous substances, but not with finely divided substances. 
It was found that the clay slip forms a hard crust on the walls 
of the perforated cage. The crust is not permeable enough to 
permit the passage of water from the slip in the interior of the 
cage. 

Later ;: There is a recent patent for drying China Clay in 
which the principle of the centrifugal extractor has been 
applied in a very ingenious way. The clay slip runs through 
the centre of a long cylinder with solid walls. The cylinder is 
rotated rapidly and solid clay collects on the walls of the 


cylinder, and water free from clay flows from the opposite 
end. When the exit water appears turbid the cylinder is 
emptied and again set to work.—English Ceramic Society 
Journal. 





Need for Team Spirit 
In China Clay Industry 
At the first ladies’ evening organised in connection with the 
St. Austell Rotary Club, the proceedings took the form of a 
dinner followed by a musical programme at the White Hart 
Hotel, St. Austell, on February 9. The president (Rotarian 
Dr. W. Gilchrist) was in the chair. 

Submitting the toast ‘‘ Town and Trade of St. Austell,’’ 
Rotarian Walter Graham, who is the secretary of the China 
Clay Owners Federation, Ltd., remarked that in the last 30 years 
they had undergone a phenomenal change for the better. 
Great as had been the progress made he did not believe they 
were yet at the high water mark of their prosperity, for which 
they depended to a large extent on other countries. There was 
a good deal left in St. Austell to do in improving and advanc- 
ing what had been done in the last 30 years. He submitted 
some figures showing how the business of St. Austell had 
grown. At St. Austell Station in 1904 the incoming goods 
amounted to 28,843 tons and in 1926, 90,000 tons. The total 
outgoing traffic in 1904 was 34,000 tons and in 1926, 93,000. 
In 1904 the quantities of coal and coke coming in amounted 
to 6,000 tons and in 1926, 23,000. In 1890 ships taking away 
China Clay from Fowey had a net register of 163,000 tons and 
a carrying capacity of 400,000 tons, and in 1926 a net register 
of 428,000 tons and a carrying capacity of nearly a million 
tons. 

Referring to the China Clay industry, he suggested that 
with all the wealth around them they should make a better 
thing of it than they did. The different firms engaged in the 
production of China Clay should be able to come together and 
work the industry as one organisation. 

Responding, Rotarian E. J. Hancock, Managing Director 
of China Clay Companies, said he endorsed the remarks of 
Rotarian Graham in many respects. 

As regards the China Clay industry he referred to the way 
in which Newton Abbot had grown into a big industrial 
centre as a result of the development of the ball clay fields 
in its midst, and the same might be done with St. Austell. 
“What was wrong with St. Austell ? What is wrong with 
Cornish people ? ’’ asked Rotarian Hancock. There must be 
something radically wrong, he thought ; they had a great trade 
which might bear magnificent fruit for big numbers. He 
ventured to say that what was inherently wrong with most 
Cornishmen was that they lacked the team spirit. They 
would not pull together, but preferred to work individually, 
which arose largely from the fact that they were Celts, and 
had the Celtic characteristic of clannishness. Another diffi- 
culty was that they looked with suspicion upon others who 
came into the neighbourhood and were jealous of them instead 
of welcoming those who were in a position to help and were 
willing to co-operate in the development of the industry. 
Outsiders were looked upon as foreigners. It was not many 
years ago that outside financiers came to take an interest in 
the development of the China Clay industry, but they had not 
met with much encouragement. 





Consolidated Mines of Cornwall 

THE Consolidated Mines of Cornwall, Ltd. (combining Wheal 
Rashleigh, Luxulyan, Cornhill and Criggan China Clay pits) 
announce that for reasons of economy as well as in order to 
consolidate the business at its source, arrangements have 
been concluded to transfer the headquarters from London to 
Cornwall. For this purpose a new company has been formed 
(under the old board of directors) which will trade under the 
style of the New Consolidated Mines of Cornwall, Ltd., with 
registered offices at St. Austell. The address is St. Austell, 
Cornwall (T.N., St. Austell 320 ; T.A., Exchincla, St. Austell). 
The new company will take over all the business relations, 
agents and connections of the Consolidated Mines of Cornwall, 
Ltd., and it is the intention to maintain everything in future 
on the same lines so as to ensure the continuity of the business. 
All existing orders and contracts for China Clay will be taken 
over by the new company, and dealt with from the St. Austell 
office. 
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China Clay Notes and News 


Familiar Harbour Master’s Death 

Che death of Mr. John Charles Moore, which took place at 
a Truro nursing home, has removed one of the most respected 
and familiar personalities from the port of Charlestown. 
Deceased, who was 71 vears of age, had been dock-master at 
Charlestown for nearly and had a life-long service 
with the proprietors of the Charlestown Estate Co. Through- 
out the whole of his official capacity he was regarded in the 
highest esteem. During his association with the docks, he 
had been instrumental in rescuing quite a number of lives, for 
which he received the recognition of the Royal Humane 
Society. His passing will be severely felt as an ardent though 
unobtrusive worker in the Wesleyan Methodist Church and 
Sunday School at Charlestown, and by his integrity and charac- 
ter and the great influence he exerted he has left behind an 
example of fidelity, wisdom, and zeal. 


Stealing Clay Works Coal 


At St. Austell Petty Sessions, Garnet Borlase, haulier, of 
Stenalees, pleaded guilty to stealing 215 lb. of coal from the 
engine house dump at Shilton Clay Works at Stenalees. P.C. 
Dyer said he was set to watch as the police had received 
complaints from the proprietor (Mr. Hutchinson) of coal being 
missed. He saw defendant deliver a wagon of coal to the 
dump and come away with some big lumps secreted in his 
otherwise empty wagon. When accosted, defendant excused 
himself by saying he had shares in the works, but afterwards 
admitted that was not so. Defendant expressed regret for 
the occurrence and said he had a great deal of bad luck. 

The Chairman (Mr. J. W. Higman) in inflicting a fine of 
ros. and costs, said that while they sympathised with defendant 
in his misfortunes, they did not justify him in stealing coal, of 
which there had been several complaints lately. 


China Clay Agent’s Fortune 

Mr. William Mutton, of Alynbank, St. Austell, formerly 
of Charlestown, St. Austell, China Clay agent, left estate of the 
gross value of £12,668 with net personalty £7,689. Probate 
of the will has been granted to his sons, Frederick Wills 
Mutton, of Morlaix, St. Austell, merchant, and George Ernest 
Mutton, of Alynbank, ship broker. The testator left £1,500 
to his son William, £1,500 to his son John, £1,500 to his 
daughter Hannah Warren, {50 to St. Austell Cottage Hospital, 
#20 to St. Austell Nursing Association, £10 each to the United 
Methodist Sunday school, Carclaze, and the Charlestown 
Wesleyan Sunday school; his premises known as Carmeronia 
and Ambleside, Watering Hill, St. Austell, to his daughter 
Ethel May Mutton; lands and premises at Screeda, St. 
Austell Rural, to his son William ; premises known as Marston, 
Auburn, Walden, and Clayton, Watering Hill, St. Austell, in 
trust for his grand-daughter, Marjorie Beatrice Bowen; and 
the residue of the property upon trust for his wife, and subject 
thereto the ultimate residue of the property upon trust for 
his children, Frederick Wills Mutton, George Ernest Mutton, 
and Ethel May Mutton, in equal shares. The testator’s 
wife pre-deceased him by a few days. 


China Clay Prices in U.S.A. 


The following letter has been received by a St. Austell China 
Clay producer from an American China Clay importing firm 
with reference to China Clay prices which were said to be 
quoted for 1927, to which we referred in our last issue. 

“ Referring to the clipping in which is quoted a paragraph 
from the Paper Trade Journal we wish to remark that it is 
one thing to make a quotation, still another to advise people 
what to do. If the producers were to follow the advice of 
your local paper and ‘ not to be eager to enter into contracts,’ 
we are afraid they would not sell much clay, more especially 
if they were waiting for a proportion of the increase as stated 
in the Paper Trade Journal. We do not know where this 
trade paper received the information about the advance of 
about $2.00 per ton. Certainly not from us. On filling clays 
we have received just a few pence over the highest price paid 
last year. Coating clays are selling at a price of about two 
shillings a ton less than we received last vear. 

‘‘ With all our other clays in no case are we receiving higher 
prices than we received last year, and in some cases the prices 
are less than we received last year for the same clays. Itisa 
pity that some of these trade papers are so ready to print 
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any article that might be submitted without first looking up 
the authenticity for the same.”’ 


120-Year-Old Record of Fowey 


In an old volume published in London in 1806, that has been 
recently unearthed, there appears an interesting account of 
Fowey, the following excerpts from which will be interesting 
to readers of the CHINA CLAY TRADE REVIEW: “ The old and 
well-known apophthegm omnium rerum vicissitudo was never 
more strongly exemplified than in the site of Fowey, or as 
anciently spelt and commonly pronounced, Foy. From a 
place of the first consequence in the times of yore, sweeping 
the sea with her ships, and even overaweing France herself, 
this place may be said to have been buried in the shade of 
obscurity. Nature, however, has not deserted her. The hills, 
the harbour, the ocean preserve their grand and venerable 
features ; while the castle at the entrance of the port has 
unfortunately yielded to the irresistible arm of Time. The 
little town of Fowey is pleasantly situated. It possesses a 
spacious and beautiful harbour, decently fortified, calculated 
by its safety and depth of water, as well as facility for entrance, 
for commerce on the most extended scale. The town is 
nearly one mile in length, its streets narrow, but, nevertheless, 
containing many well-built houses. The noble range of ocean 
before the town, the surrounding hills, the rocky scenery, the 
old castle, with other venerable ruins, afford ample scope for 
the genius of the painter and poet. The sea forces itself five 
or six miles through the country, as far as the town of Lost- 
withiel, remarkable for some remains of a palace, and the 
noble castle of Restormel in its vicinity. Several pleasant 
creeks are also formed by the sea, on whose sides many villas 
command attention and inspire pleasure. Nevertheless, with 
all these beauties and with all its advantages, Fowey has been, 
until of late, a neglected spot.”’ 

Cornwall Rates and China Clay Trade 

In view of the fact that the Cornwall County Council Finance 
Committee has agreed to receive a deputation from the China 
Clay firms on the subject of the rates, the following details of 
estimated expenditure for 1927-28 are interesting. 

The County budget presented to the County Finance Com- 
mittee stated that the estimated expenditure for 1027-28 
showed a decrease of £12,337 as compared with the actual 
expenditure for the current financial year. This decrease was 
mainly due to the reductions in estimated expenditure on 
highways and registration of electors. The decrease in estimated 
expenditure was offset to the extent of £12,337 by reductions 
in corresponding receipts. These reductions in the estimated 
receipts were in respect of highways and in the amount to be 
received from the Exchequer contribution account. It was 
considered that a rate of 2s. rod. in the £ would be required 
on the general county account for the next financial year, 
being an increase of 3d. on the rate of 2s. 7d. for 1926-27. 
In considering the increase in this rate it should be noted that 
the estimated net expenditure for 1926—27 represented a rate 
of 2s. 113d. in the #, but it was possible to meet this expendi- 
ture by means of a rate of 2s. 7d., the remaining amount being 
taken from the working balance. 

On the special county account the estimated expenditure 
showed an increase of £3,005 over the actual expenditure for 
the current financial year. This was chiefly due to the 
amounts provided for expenditure under the headings of police 
pensions, county bridges, Diseases of Animals Acts, and Tuber- 
culosis Order, 1925. On the other hand, the total receipts also 
showed an increase amounting to 921. A similar rate to that 
levied in the current year, 9?d. in the f, would be required. 
For elementary education the estimated net expenditure was 
approximately the same as for this year, but it was possible 
to reduce the rate for the ensuing year by 1d.—2s. 2d. to 
2s. 1d.—by using part ofthe working balance. Inthe absence of 
areduction in net expenditure it might be necessary in 1928--29 
to reimpose the 1d. rate to be foregone in the coming year. 

During the greater part of the present year there had been 
an overdraft on the higher education account, and it was 
necessary to increase the rate by 1d.—from 64d. to 74d. The 
development of the rural library necessitated an increase of 
}d. in the pound, from jd. to 3d. 

The total rates required were 6s. 43d. as compared with 
6s. 14d., an increase of 3}d. 
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Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the principal Britisk 
clay ports. Registered exports of China Clay with countries of destination, and other shipping and export matters are dealt with. 




















H : Pamueny 16; SS. AW 6 vices cerdakine January 22, Norrkoping 
Charlestown Shipping January, 1927 January 18,s.s. Westerham ........ January 24, Antwerp 
Arrivale January 19, u:v. Palawan .... 22.0560 January 31, Genoa 
Date Vessel. From January 20; SS. WCKSOY 6 ees cece January 25, Weston Point 
FARUREY $ecnscs0 eT ee ee Totnes January 20, S.s. Goodig............-. January 29, Preston 
January BG RID os Ga ane eoa Soe wes Torquay January 20, s.s. Brier Rose .....++++ January 25, Runcorn 
January s. Pattersonian ..........4. Dartmouth January 20, s.s. La Tamise ......... January 27, Harburg 
January DMR ONE 5. Gia dite ea eee Totnes January 22, S.s. Perndene ......005 January 27, Antwerp 
january 10.55... Tw SEE ee Plymouth January 22,s.s. Clara Monks ...... January 27, St. Valery 
January 16... ere ee Mevagissey January 22, SiS. GIenshesh . 2. isc cen January 29, Runcorn 
January 16... 5. OE hp ' no o's cake ender’ Truro January 23, 8:8. CGHWUNG. 6.0005. .c ewe February 1, Brussels 
Fanuary 18.00.40. ee OS i rT Plymouth January 23,'S:S: INZOM ois ceecsscens January 26, Helsingfors 
January 19........ Se a Salcombe January 26, s.s. Gower Coast ........ January 31, Birkenhead 
January 16... 3-4 <. s.s. Charbomine ............ Paignton January 29, s.s. Amstilstroom ........ February 1, Amsterdam 
FORMBY 206..3..65% Cg re Torquay January 29, s.s. Fort Armstrong ..... " Philadelphia 
SANUSTY 205 000.65:0% Se ae Jersey JOMUETY 31, S'S. RVG oi56 5 cc cecies February 2, Penryn 
January BR ot ecas eer ne a Plymouth January 31, S.s. Eskbridge .........6. . Portland, Me. 
; : January 31, s.s. Wheatlands ........ February 1, Garston 
Sailings Jamey 39.-S.Se FIGO 6.55.0. 0isis 0) aie 6s February 2, Runcorn 
Date. Vessel. Destination. *In port. 
Ce ME PERE ee | ee Runcorn 
FONURTV 3. .cesass LORY TODD ocscedcncnseeeue's Snodland ee 
January Zeceevees Lydia SOPHO 54:50 Aiae-anas Sunderland Par Harbour Shipping—January, 1927 
January 4.4... oe eee rr Liverpool K 
ae Teich Misstvel 5.0.6 s4 sees Runcorn Arrivals 
SAOUGEY §< 6 oscs REI oy aio -w a skates awa Aberdeen Date. Vessel. From 
Pamuery Goose. 6 BB, CHOIR 2666 kk cctv Brussels January 1, SS) CONGO oo. cscs cccvcccesiveesec Falmouth 
NGNUHiy 9 seoaas'e S.S, Pattevsonian .....ceeeees Erith January 4, 8.s. Abbington ....... tigtasrerea anes Falmouth 
January 7........ SE PEOGHS asa k Oca hacen Brussels WORUGIY) S.S:So dW SIMONE oie sikc. 6 ce sicwiaes sinus Kingsbridge 
pe ae © eae Sie I ast rato wise coe acy onekene Tayport January 6,°S:S. 2a Fame oo osc sown oceans Poole 
GSMUATY ES ..<6. 005s Te ee ee Boulogne DMIGE BSS CRIGW ooo na a 06 0'e i000 sina eine eee Totnes 
FORUATY £9. 0 0 00:5.5:0 ee re ror ee re Gravesend TEED TL, SB ROMOMONO oo oo ks ec ciceee Blyth 
January 16.......; WOLMMION 056s saeveees Goole January 11, S.V. ROS 16... eee e cece eee eee e eens Falmouth 
January 19..... SSBB WUE od bash ac teeeaen Gravesend January 16, s.v. Fanny Crossfield ........csc0ee. Falmouth 
January 21........ SS. OHO aoe eles ewaw ee Rochester PARIEAEY ROSS, SOMEONE os ao x aici ds acors. ole) rare-aiae'e Guernsey 
January 2 A en, aaa Fleetwood VamaEy EQ0SV 5 WCMNIE oon kn 05a s Hacc arenes Plymouth 
FORNEY Bho kccs ees SR CMV OMINE 6 055.605 65000 Brussels PT RO IL BEM 6/6 a Kina ha Rede ca eS ee esas Falmouth 
PORUGTY O26 60050 rey RE Wa heiacag ides dears ats London PORAEY 20; 55) OO GUE. oe vn55ss ceecesce Truro 
SBRUBLY SAinis osisiwis' BS AOR ak cana taogs acne Antwerp MEN HAUy SO) SV, FOV: ir scis hacnadleewerinenseedes Porthoustock 
: ; MRE ED GG, SO og ars, Wid ciercra naira, Sia Maen ees we Porthleven 
Fowey Shipping—January, 1927 Suliings . 
Date Vessel. Destination. 
Arrived. Name. Sailed. Destination. samen [ae Ro aortc ce ete ene ced Gravesend 
January 1, 8.8, Ferndene ......++4.. January 6, Antwerp BME 0c c6hovn.is ba eae en seed Antwerp 
January 1, 8.8. Marta ............. January 6, Harburg fanuary® 6.S:S DT. Wi. Shae wo ois oswesnnese- Rochester 
January 1, S.S. Mersey ........+++++ January 6, Ridham gee 77” a eo ne ee Plymouth 
January 1.6.6. LORsIEe 26 s6.0:5:5,054 5 January 8, Antwerp January 8, s.v. R. Passmore .......cecceeceeees Erith 
January 1, S.S. IMga 1... esse eee ee January 7, Odense ay BS SiS> ADUEMIION 6.6.6.6 44.5609: 0:0 eis ols esa Weston Point 
January 2, 8:5. WARNE ois ses vines January 7, Karlscrona January 8, S.S. La Tamise ........ceeecceueees Fowey 
January 2,S.S, Oder .........+.4-. January 12, Antwerp eS OS errr rere Charlestown 
January 3, 8.8. Eskburn ............ January ro, Antwerp WAHUARY F541S1S. NEUMESONG 6.66315 os ce ees aces ess London 
January 3, S.V. Makur Presid ena ee January 15, Leith January PEs A eae im Rela tel eae te Plymouth 
January 3, S.Vv. Elise EE ee January 15, Kirkcaldy January nea ios = coplaccrctae kde London 
January 4, S.S. Brier Rose ......... January 11, Larne January 21, S.S. Knowl Grove ........ccceeeeeees London 
January 6, 8.s. Ardgantock ...... -+-January 8, Antwerp January 22, s.v. Fanny Crossfield .......00..000: Newcastle 
January 6, s.v. Punctum ........... January 15, Leith January 22, S.S. Southwell ...........00.00 cee eee Terneuzen 
January 6, M.v. Dietrich Hasseldieck .January 8, Terneuzen January 23, S.V. Winifred 2.0.0... 6c cece cee ees Plymouth 
January 6, S.v. Irish Minstrel ...... January 19, Runcorn : ; 
January 7, GS. SOMME ...0000ccesee January 12, Nieuport 
January 7, S.S. Birmingham......... January 11, Manchester ° 
January 7,S:vV. fame Banks ........ January 15, Runcorn Par Harbour Tide Table, March, 1927 
January 8, s.s. Pacific Pine ........ January 13, Los Angeles (Greenwich Mean Time Throughout.) 
January 8, s.s. Devon Coast ........ January 13, Liverpool Day of 
January 8, s.s. William Campion ...January 15, Norfolk, U.S.A. Day of Week. Month. Morning. Afternoon. Height. 
January 9,8.s. Marena........ ....+. January 12, Brest Tuesday......... Esse 3-5 eee 3-40 «+. IT.4 
January 0, 8.8. Hayle .........s0005 January 12, Preston Wednesday ..... 2 4.9 S56) xcs 388 
January ©, SS. La Tamise ...% 0% January to, Terneuzen SMUEISGRY:. <.<..00< 3 5.0 aka Le 7 eee 13.5 
January Io, s.s. Albert Jeffries ....... January 19, Philadelphia BPI o oie:035 5s 010 4 5-47 6.10 .... 13.9 
FORROEY TE, 6:9: OGTR oo .o.0's sc esaiee January 19, Drammen SQUUIGRY 2 ci cccs 5 6.33 CSE kiss E44 
TONUSTY 12,'8:S. FAROE, 650s ccccess January 15, Grimsby eee 6 7.16 7-30 00. 1465 
January 12, 5.8. Rossmore .......... January 15, Bo’ness MONGAY 6occs%e 7 yb Oe 8.15 «++. 14.0 
FARUATY 13,55. BVA oieccscacse ss January 15, Preston WOUND 2 oc o:5 0s: So casi B.3§ see $.§4 ees 13.3 
January 13, S.s. Vechtstroom ......... January 18, Amsterdam Wednesday ..... ie aasaa Cita <<< Cae cca 12.2 
JanUatY 18, MV. TEODE 502 ssc nccace January 17, Truro Thereday........ ae re Sane $OB4e «cca FEO 
January £3, 8.6. Porthmeor. ... 20.00 January 18, Weston Point Friday eer re TE sade GORE ecw BEoss.. 208 
January 13, S.s. Hampshire Coast .... January 19, Liverpool SMMUIGRY: 040008 Wiican. = oa ora 
January 14, $.S. Ploddey ... 6. ...6065 January 10, Rouen MUNGO. 6 isccccas i eee 0.59 1.47 wee 9.7 
january 15, 3:5. Pylades «.........6<: January 19, Methil Meon@ay .<....... Baw caaec Pe? arate. 3.9 mia ee 10.3 
January 15, S.S. Blush Rose ......... January 19, Preston Qo eee eee ee ree 4.8 june. 
January 15, 8.s. Tashmoo ........... January 23, Philadelphia Wednesday ..... eer cas 4-31 OGR 6ccx: MS 
January 15, S.S. Shoreham ........... January 20, Runcorn TRUIOEBY 0.02 seins ar 5.11 COG aeee 108 
January 15, SB: PHWMICSE.... 565 ocsen e's January 19, Preston PYWGY 566008006 ee Ce ae 6.2 12.5 


Fanuary <5, GB: FAME ois 6:0 6is's66e January 22, Runcorn SACUTGRY 2.6205 rr oe rr GA icc 138 
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Day of 
Day of Week. month. worn Afternoon. re 
Sunday 20 6.45 a 6.59 12.10 
Monday ee ee ae 27 sees 12.8 
4 RS: sees een Ce ee 
Wednesday 23 3 x) ree eee oo 
Thursday xt suse. TE 
Friday ae 
Saturday PE ose 9 
Sunday SB sss 9. 
Monday 
Tuesday 


Wednesday 
Thursday 


os) mn 
- - 


mn 


25 sees 9. 
37 2080 10 
208 sies EE. 
s% 4.12 T2. 
“LEMENS, ciitaind Sinaia: 


China Clay Exports for January, 1927 


RETURN showing exports of China Clay, including Cornish 
or China Stone, the produce of the U nited Kingdom from 
the United Kingdom to each country of destination as regis- 
tered during the month ended January 31, 1927: 
COUNTRY OF DESTINATION QUANTITY. VALUE. 
Tons t 
I,100 3,400 
senate 1,202 1,433 
Denmark 687 1,865 
Germany »342 2,019 
Netherlands ,328 15,096 
Belgium 5,045 10,548 
France 348 510 
Spain 451 3,974 
Italy 977 612 
Greece 13 79 
Bulgaria I II 
Roumani: 5 22 
II 64 
,5G2 


Coun wn da 





America 


ates ot 
Brazil 
Argentine 
Bombay 
Madras 
Bengal 
Australia 








January Deliveries 

Fall from December Figures 
As was expected, the turnover in January fell considerably 
below the bumper total recorded in December, when buyers 
made unusually large purchases to get the full benefit of the 
lower prices that ruled to the end of the year. The following 
are the details :— 
China Clay. 

Tons 

1927. 
Fowey 46,976 
Charlestown. 5,016 
Par . 3,800 3,948 3,316 
Plymo uth oc 1,699 1,948 80 _ 1,779 1,945 
ROD 6 sin ses 194 194 
Penzance ... 1,710 851 - 1,710 851 
Falmouth .. 1,377 240 — 1,377 240 
Newham . 186 - - 186 _ 
By Rail ' 5,191 4,309 - - - 5,191 + 309 


66,760 3,742 3,156 72,899 73: 658 


4,007 91,200 


China Stone. 
Tons 


Ball Clay. 
Tons 

1926 1927. 1927. 1920. 

§1,795 4,147 2,569 3,156 
4,135 - — — - 
3,285 148 3 — _ 


Total 
Tons. 
1927. 1926. 
53,692 58,665 
5,016 4,135 


Port. 


January ..... 65,955 


December. . 84,880 2,313 





China Clay Imports 
THERE were no registered imports of China Clay or China 


Stone into Great Britain and Northern Ireland during the 
month ending January 31. 





Drilling for Potash 

A conTRACT for drilling a test well in Eddy County, in south- 
eastern New Mexico, for potash exploration purposes, has 
been awarded to the Sullivan Machinery Co., Chicago, by 
the Director of the U.S.A. Bureau of Mines, with the approval 
of the Secretary of Commerce. Drilling operations will begin 
at once. This marks the beginning of the actual drilling 
campaign under the supervision of the Federal Government 
in an effort to obtain ample domestic potash supplies. 


Commercial Intelligence 


The pin ave taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 


[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
ts also given—marked with an*—followed by the date of the Summary, 
but such total may have been reduced.] 

BONES GATE BRICK AND TILE CoO., LTD., Ewell. 
Registered January 12, {2,000 debentures ; general charge. 

KELLNER-PARTINGTON PAPER PULP CO., LTD., 
Manchester. Registered January 6, Trust Deed, dated 
December 17, 1926, securing 41,230,000 debenture stcck, 
redeemable at Ior per cent. ; charg.d on properties in Norway 
and Austria and also general charge, subject to extsting 
debenture stock. *£1,500,000. December 31, 1925. 

SMITH AND BARNETT, LTD., Longton, pottery manu- 
facturers. Regstered January 25, £500 debentures ; general 
charge. 

Satisfactions 

NATIONAL PAPER AND PULP CO. 
London, E.C. Satisfaction registered January 
of amount registered January 26, 1921. 

NEW HALL POTTERY CO., LTD., 
registered December 31, 


LTD., 
£600, part 


(1920), 


, 07 
“(> 


Hanley. Satisfaction 
£5,000, registered August 2I, 1912. 

PORTALS, LTD., Whitchurch (Hants), paper manufac- 
turers. Satisfaction registered January 28, £88,000, part of 
amounts registered April 8, 1921, to May 23, 1922. 





China Clay Trade in 1926 

Second Best Year Since the War 
BELOw we give the statistics relating to the China Clay trade 
in 1926, which includes China Clay and China Stone, but not 
Ball Clay. Comparisons are also given with the years 1924 
and 1923. The total trade for 1925, including home and 
export trade, amounted to 936,537 tons. The proportion of 
China Clay tonnage and that of China Stone for the year, the 
China Clay figures being given first in each case, were :— 
1926: 870,743—41,759. Total, 912,502. 1925: 930,573— 
45,904. Total, 976,537. 1924: 808,615—50,127. Total, 
858,742. 10923: 747,676—40,188. Total, 787,864. 

1923. 


1926. ° 
Quantity. Value. Value. Quantity. 
: Tons. £ Tons. 


Tons. f 


1924 
Country Quantity. 


21,239 10,763 
3,445 1,116 
1,891 406 

37,640 19,033 

37,791 13,462 

10,135 2,923 

48,822 6,735 

84,154 22,121 

112,173 60,519 

74,276 36,046 

15,636 36,085 42,168 11,605 
23,517 61,104 27,448 74,424 20,193 
107 680 4 26 168 

Dutch E. Indies .. 105 395 322 1,293 -~ 
U ‘S.A. 361,799 734,984 331,900 761,728 286,405 
1,194 4,856 883 3,731 595 2,496 

Argentine 360 2,520 1,571 5,373 385 1,720 

Rest S. America .. 420 1,639 110 541 134 607 

Other Foreign 

Countries .... 


Finland 19,547 
Esthonia 2,378 
| a 2,357 
Sweden 20,634 
Norway 14,202 
Denmark 3,820 
Germany 27,893 

40,421 

62,891 

28,949 


12,903 9, 976 
3,388 1,891 
4,200 519 

41,977 17,475 

19,722 20,702 
9,625 3,616 

60,894 19,742 

86,697 34,534 

107,526 57,696 

53,270 


680,515 


4,825 


a 161 075 


3,273 35,764 


1,245,793 579,838 1,323,894 4947 110 


I 0494 77,015 1,520 


618, 738 


ToTAt 


BRITIsH : 
86,938 20,508 
4,700 5.750 


30,794 79,827 
Canada 1,564 
Newfoundland. 3,322 4,397 2,802 
Africa ... - 957 3,913 3,488 
Australia 486 2,767 448 
Other British 


Possessions .. I I 550 454 5 777 


16,196 63,525 
14,152 18,017 
5,157 4,600 
13,255 50 
2,435 ‘ 2,339 


Totat Britisu 37,124 


102,716 33,552 116, 283 ‘ 636 


90,371 


Total Overseas 

Trade ... 665,862 

Total Home Trade 256,640 

Total Home and 
Overseas 


1,348,509 
545, 300 


603,390 1,440,167 520,746 
255,352 606,410 267,118 


1,251,446 
678,939 


912,502 1,893,869 858,742 2,046,577 787,864 1,930,385 
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China Clay Research 


WHILE the old China Clay association was in being, there 
was set up in connection with it, a committee whose special 
function was to undertake research work with a view to 
exploring the possibilities of extending its use in more or 
less specialised commodities for which China Clay sold in 
bulk without any special preparation was not considered 
suitable. With the break-up of the association, whose 
functions were more than merely grading and fixing the 
prices of China Clay, the prospects of a really effective 
central research organisation was dissipated. 

A few years ago a suggestion was made in the columns 
of this review for the establishment of a central laboratory 
in which the suitability of China Clay for other purposes 
than those for which it is generally used might be ascer- 
tained. Under an association embracing the whole 
industry such a laboratory might have been of incalculable 
benefit to the industry as a whole and have opened up new 
markets for China Clay. Though the changed circum- 
stances following the break-up of such an association has 
rendered a central laboratory impracticable, it must not 
be concluded that no research work is being undertaken, 
for we understand that in two or three of the larger China 
Clay companies and some of the small ones, laboratories 
have been set up or a qualified chemist engaged for the 
purpose of the investigation of possibilities for new uses 
for China Clay. 


Colloidal Clay Possibilities 


Perhaps the direction in which most of the research work 
has been done has been in ascertaining the possibilities of 
the development of processes for the production of colloidal 
clay, attention to which was first attracted by the late 
Mr. Frank E. Weston, B.Sc., F.I.C., in THE CHEMICAL AGE. 
There is no doubt that colloidal clay is being produced and 
sold at a high price, but it is questionable whether its 
possibilities have been explored to the extent it might, and 
that the uses to which it might be put have been anything 
like exhausted. Mr. Weston, as a result of a special study 
of colloidal clay, which he undertook in his laboratory at 
the Polytechnic, was convinced that its properties rendered 
it valuable in many industries, and that he was under- 
stating the case when he said that colloidal clay would 
revolutionise many industries. 


Soap 

We gather from his observations that one of the first uses 
to which colloidal clay has been put is soap’ manufacture. 
Hitherto China Clay, as such, has been used as a filling 
agent, but colloidal clay when incorporated into soap by 
a special process actually improves the detergent and 
lathering qualities of the soap. Soaps containing from 
20 to 30 per cent. of colloidal clay are better detergents 
than the original soaps with which the clay is incorporated. 
Soap is a colloidal substance, and owing to the colloidal 
nature of the prepared clay perfectly homogeneous mixtures 
of colloidal clay and soap are easily obtained, from which 
the clay does not separate when dissolved in water. 


Other Uses 


The uses of colloidal clay in the oil industry are many 
and varied, and its employment as a catalyst in the pro- 
duction of hardened fat, for example, margarine, has just 
been disclosed to the world. 

Many other uses have already been found for colloidal 
clay which are of world wide importance, but what has 
not been stated so far is that by the use of colloidal clav 
the cost of manufacture in many industries will be greatly 
reduced. , : 
_ Hitherto the use of China Clay, as such, has been that of 
an adulterant or filler, whilst to-day colloidal clay is being 
used for entirely new purposes as an active principle, and 
that the world will be the richer by the discovery of this 
colloidal clay is open to no shadow of doubt. : 


The Production of Colloidal Clay 

The colloidal clay sold by some China Clay firms is a 
term applied to a very highly refined China Clay, the 
fineness of which is secured by passing it through a grinding 
mill, but the true colloidal clay is produced by processes 
of refining which results in a material of very fine texture, 
from which all suspicion of grit is entirely eliminated. This 
special prepared colloidal clay is already being used in a 
number of articles of consumption, including some of the 
special preparations well known to pharmacy. Its use is 
particularly desirable in materials used in industries where 
absolute purity is essential and where smoothness of texture 
and freedom from grit of any kind is most important. 
Especially is this so in the case of mixtures used in rubber. 
Some time ago we were informed by an industrial chemist 
that French chalk was used in rubber manufacture by 
certain big industrial concerns whose commodities have a 
world wide reputation, who were prepared to consider its 
substitution by China Clay provided that it was absolutely 
free from grit. This would seem to be a market that might 
be cultivated by producers of real colloidal clay, as distinct 
from the best China Clay produced in the ordinary process 
of washing in vogue in the China Clay industry. 

Other uses to which colloidal clay is being put is in the 
preparation of toilet requisites, especially in toilet powder, 
tooth paste, and similar manufactures. 


Trade Secrets 


It is well known that there are a number of uses to which 
China Clay is now put that are kept a profound secret. 
The manufacturers of these commodities have ascertained 
the value of China Clay for these purposes as a result of 
investigations undertaken in the laboratory, and there is 
no reason why the technical staffs of China Clay firms should 
not be able to undertake similar investigations. 

The question is often raised by people more concerned 
with the scientific and chemistry side of industry, as to 
whether China Clay producers have realised sufficiently the 
scope for their product in new markets, which might be 
fostered if they were in a position to give “ chapter and 
verse ”’ for the claims they make for its suitability in more 
or less specialised commodities. 
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China Clay and its Testing 


A Paper before the Papermakers’ Association 


AT the first meeting of the South of Scotland Division of 
the Technical Section of the Papermakers’ Association of 
Great Britain and Ireland, held recently, Mr. J. Strachan, 
F_Inst.P., F.R.M’S., read a paper entitled, ‘‘ Some Notes 
on China Clay and China Clay Testing.’’ A description was 
given of the mode of occurrence of China Clay and some account 
of the theory of its origin. This was illustrated by means of 
a series of specimens showing the gradual transition of granite 
to China Clay rock by kaolinisation of the felspar. A descrip- 
tion was also given of the methods used in Cornwall for winning 
the clay by washing, cleaning, settling, and drying. Mr. 
Strachan pointed out that China Clay as sold to the paper- 
maker consisted of kaolin mixed with from 5 per cent. to 
I5 per cent. of mica and fine sand. Even in the case of the 
finer grades of China Clay anything over 95 per cent. of kaolin 
was exceptional. China Clay was graded in quality according 
to its degree of whiteness. The lowest grades or “‘ mica ”’ 
clays contained up to 50 per cent. of mica and sand, and were 
grey in colour. The higher grades contained less, and were 
frequently varied in colour by the presence of other im- 
purities, 
Causes of Colour 

Organic matter in the form of peaty colloids, such as Humic 
Acid, gave a yellow colour to the clay. A yellow colour was 
also imparted by the presence of hydrated oxide of iron, and 
frequently both organic matter and iron were together present 
in the yellow or creamy coloured clay. Another oxide of 
iron was also responsible for a pink tinge in the clay, while a 
yellow clay might also be tinged with red from this source. 
Certain high grade clays had a natural bluish-white colour. 
The blue colour was derived from the presence of tourmaline, 
which, from the papermaker’s point of view, was very objec- 
tionable, being a very hard and dangerous kind of grit. 
Occasionally China Clay had a distinct greenish shade, due 
to the presence of unicellular alge. This was objectionable. 
Very occasionally clay was blued artificially by the producers ; 
but this was quickly detected by the papermaker, who pre- 
ferred to do his own tinting. Much more objectionable 
than the blue were other impurities added unintentionally 
by the producer, such as brush bristles and wood fragments 
from the ‘‘ micas,’ vegetable growths of blue-green alge 
from the washing water, leaves and other vegetable detritus 
blown into the settling tanks during rough weather, and coal 
fragments from the railway wagons at the “ drys.”’ 

Generally speaking, the methods used in winning and 
washing the clay in Cornwall were rather primitive; but 
improvements in methods of cleaning and drying were being 
effected, and signs were evident that the China Clay producers 
were waking up to the usefulness of some applied science in 
the industry. Even the better grades of China Clay at the 
present day could not be regarded as pure kaolin; but it 
must be admitted that under the circumstances, China Clay 
was a wonderfully cheap product, considering the laborious 
processes involved in producing it. Enormous quantities of 
China Clay had been won in Cornwall-during the past century, 
and much had been wasted in the process. In spite of this 
the speaker believed that Cornwall would still hold its place 
for the next two centuries as the world’s chief source of the 
best kaolin available for papermaking and other purposes. 


Methods of Testing 

In testing China Clay used for papermaking, four points 
were of great importance, viz.: moisture content, colour, 
gritty impurities, and colloidal properties. 

Moisture.—The natural moisture content of air-dry clay 
was under I per cent., but Io to 12 per cent. of moisture 
was a reasonable figure. If the drying of the wet slip was 
pushed beyond this with the present method of drying on 
the kiln, there was invariably some burning of the clay and 
destruction of the colloidal qualities. In addition to this, 
clay with less than 10 per cent. of moisture became powdery, 
involving serious losses in handling and during transit. 
Distinct from the moisture content which was rapidly removed 
at 105° C., kaolin contained theoretically about 14 per cent. 
of combined water, which was completely driven off at red 
heat. Practically it was found that commercial qualities 


of kaolin or China Clay rarely yielded more than 12 per cent 
of combined water. Very high grade clays gave about 13 per 
cent. 

Colour.—The colour of China Clay was generally judged 
by mixing the samples with water into a creamy consistency 
on a glazed porcelain plate or tile. This was the pricipal 
test used by the producer in grading clays, and the method 
of carrying out this examination did not vary very much 

Gritty Impurities ——There was no standard method of 
estimating gritty impurities established in the paper trade 
The American method of sieving was not satisfactory, as much 
fine ‘“‘ mica’ and sand passed through the finest sieve used 
in this test. Elutriation tests varied considerably with the 
type of apparatus employed, and were both laborious and 
difficult to carry out with consistent accuracy. It should 
be remembered that China Clay was one of the chief sources 
of the grit in a paper mill, causing abrasion of the machine 
wires and calenders. A few years ago the speaker described 
a modification of the well-known ‘‘ beaker ’’’ method of sedi- 
mentation, based on Stokes’ Law, in which all particles over 
oor mm. were regarded as “‘grit.’’ This separation was 
fairly sharp, the grit containing only very slight traces of clay, 
and the clay slight traces of grit; but he had now improved 
on this sedimentation method, and by means of the special 
but simple apparatus described, it was possible to estimate 
the grit in ten grams of clay very accurately in about one 
hour, using not more than four or five litres of water. With a 
five-gram sample the water could be reduced to about 3:5 litres. 
The advantage of this was obvious to those having experience 
of such work. ' 

Colloidal Pyroperties—The colloidal properties of China 
Clay depended upon surface action and were therefore chiefly 
connected with the size of the particles. This could be measured 
directly by means of the microscope, using high magnifica- 
tion (1,000 diameters). The clay, after removal of grit by 
sedimentation, might also be fractionised by elutriation, but 
this was a long and tedious process. A much more satis- 
factory and quicker method of estimating particle size was the 
pipette method, now standardised in this country for agri- 
cultural analysis of clay. The absorption of aniline dyes 
might be used as a means of estimating the surface action 
by saturating a sample in a standard solution of the dye, 
drawing off on a Buchner filter, and washing the absorbed 
dye out of the latter with alcohol. The alcoholic solution 
of the absorbed dye was then diluted to a standard volume 
and measured colorimetrically. Another physico-chemical 
method of measuring the surface activity consisted in saturat- 
ing the dry sample of clay with dry ammonia gas or dry sulphur 
dioxide. The sample after saturation was immediately 
transferred to water, and the absorbed gas titrated directly 
with suitable standard solutions. It would be found that the 
presence of small amounts of impurities in the clay, such as iron 
and organic matter, affected the surface activity, while not 
affecting the size of the particles. The size of particles played 
an important part in the carrying power of a clay; but high 
surface activity was desirable in clay for fine papers, to obtain 
uniformity of colour and sizing. Coarse grained clays were 
necessary for high speed running, but in fine papers the more 
highly colloidal the clay the better the results. There was no 
reason for the difficulties experienced by some papermakers 
in getting very fine clays to carry in the paper, if proper atten- 
tion was given to the degree of acidity of the white-water. 

Discussion 

Mr. J. W. Berriman said that in his opinion Mr. Strachan 
had certainly not exaggerated the damage caused by grit, 
not merely to the finished paper and the printing machine, 
but also to the papermaking machine. Regarding the esti- 
mation of the fineness of China Clay by elutriation, due con- 
sideration should be given to the grade of paper for which the 
clay was required. Taking fast running stock and low grade of 
clay, papermakers would have to reject grit and the very 
finest fractions, and consider the quantity of intermediate clay 
which would be retained to good effect by the stock in question. 
The finest clay would.largely be lost in drainage. In finer 
grades of paper, clays in the finest stat of division were 
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undoubtedly the most suitable. Mr. Berriman emphasised 
the need for a standard apparatus for the grit estimation in fine 
grade clays. 

Dr. J. L. A. Macdonald said that, as the lecturer had pointed 
out, China Clay had to be considered not only from the point 
cf its suitability as a loading material as regards freedom from 
grit and other harmful ingredients, but also from the point of 
view of the surface characteristics which it imparted to the 
paper. This latter problem was one about which little was 
known, but it was a typical example of the kind of problem 
meriting the attention of members of the section. 


Carrying of Clay 

Mr. Strachan, replying to Mr. Doig, stated that the carrying 
of clay mostly depended on the beating of the stuff. <A 
fine clay would not carry well in very free stuff ; the particles 

i clay would pass through the fibres and be lost in the back 
water. Generally speaking, a fine grade of clay carried best ; 
that is, one that remained a long time in suspension, while 
jor free stock or high speeds a coarse clay carried better. 
It was really a filtration problem. Fine stock well beaten 
#t slow speeds formed an efficient filter to retain the clay, 
while free open stock allowed it to pass through. For free 
pen stock a coarse, quickly-settling clay carried best, as the 
jarger particles were better retained. An important point 
in connection with the retention of highly colloidal clays in 
wet stock was the amount of precipitated alumina present, 
as this had an opposite electrical charge to that of the clay ; 
consequently the fibre produced coagulation and precipita- 
tion of the clay along withsize and colour in flocculent masses 
between the fibres. The latter lying closely together in well- 
beaten stock held the precipitate. 

Mr. J. Reid pointed out that elutriation tests being carried 
out with plain water were not strictly comparable with the 
conditions obtained in the mill, and it would be interesting 
to know what results were obtained when mill conditions were 
imitated, and similar chemicals were present. 

He also felt that Mr. Strachan had not been able to do justice 
to the second portion of his lecture during the time allotted to 
him, and he hoped that he would return at a later date to 
continue the discussion of that section. 

Major Aitken gave an indication of the graph formed by 
the settling of a 10 per cent. suspension of a normal China Clay, 
ind referred to Mr. Strachan’s mention of the application of 
high power microscopy to the measurement of particle size 
in China Clay. He (the chairman) said that in this method 
of measurement he had found the use of photo-microscopy 
invaluable. 

With regard to the use of photo-micrography Mr. Strachan, 
in his reply, fully approved of this method of microscopy as 
« means of recording results and comparing them, and referred 
to high-power microscopy as a means of accurate measurement 
in the hands of those thoroughly capable of understanding 
it. The photo-micrograph in all branches of microscopy 
was an invaluable record. 





February Deliveries 

fHOUGH February was a short month it showed an increase 
total trade of nearly 5,000 tons over that of January, 
revealing the fact that trade is gradually on the increase, 
nd that the extraordinary stocks taken in in December, 
vhen the total deliveries reached a record monthly figure of 
ver 91,000 tons compared with the corresponding month of 
last year, are gradually getting exhausted. Both deliveries 
»f China Stone and Ball Clay showed increases on the corre- 
sponding month of last year, but there was a drop of 11,000 
tons in China Clay. The total deliveries in all three classes 
for the two months this year have reached 149,811 tons 
ympared with 159,713 tons in the first two months of last 


year, a decrease on the year, so far, of 9,902 tons. Details :— 

China Clay. China Stone. 3all Clay. Total 

Tons. Tons. Tons. Tons. 
Port. 1927. 1926. 1927. 1926. 1927. 1926. 1927. 1926. 
Fowey..... 54,954 66,422 4,033 3,154 2,563 5558 61,550 71,134 
harlestown 2,615 4,413 — 2,615 4,413 
PAE sienass 4,858 3,164 4,858 3,164 
Penzance .. ‘1,190 808 - 1,190 808 
}}yvmouth. . 1,287 597 — 12 1,287 609 
Falmouth. . 130 180 -- 130 180 
a Pee — 195 - 195 
By see os: 5,282 5,552 - 5,282 5,552 
February .. 70,316 81,331 4,033 3,100 2,363 1,555 76,912 86,055 
january... 65,055 66,700 4,375 3,742 2,569 3,156 72,899 73,658 
mos. 136,271 148,091 8,408 6,908 §,132 4,714 149,81tr 159,713 


Clay and Clay Products 

Their Refractory Aspect Discussed 
Ix the course of an address on “ The Story of Clay Products ”’ 
at the Halifax Rotary Club, Mr. Herbert Oates discussed the 
industrial and practical aspects of clay mainly used in the 
production of refractory materials and articles, with some 
reference to the deposits in the locality. 


Colour No Criterion of Quality 

Clay, he said, is a popular term tor a variety of substances 
of varied origin, of great variety in their composition and 
in many of their chemical and physical properties, and 
differing greatly in almost every respect. In colour it is ex- 
tremely varied, ranging from almost pure white through all 
shades of yellow, red, brown, and black The yellow clay is 
found chiefly under the surface, but the grey and greyish 
brown is the predominant colour. The natural colour of the 
clay is no criterion of its purity—some of the darkest coloured 
clays producing a pure white on burning, but this chiefly 
depends on the iron compounds found in the clay, some 
producing buff, red, or blue articles. The greatest physical 
property of clay is its plasticity, from which it is possible to 
produce the finest ornaments and other varied articles. Some 
of the manufacturers to increase this plasticity allow the clay 
to stand after being pugged for weeks and months in cold 
storage, and claim that by doing this they get better results 
with their manufactured goods. 


How Shrinkage Difficulty is Overcome 

The shrinkage of clay whilst on the drying floors and under 
fire is a very critical matter ; the variation between the actual 
article made in the clay state and the actual article burnt in 
the finished state is as much as one inch to the foot, and great 
care has to be taken in proper allowance being made when 
arranging for the different-moulds. To get over the difficulty 
of shrinkage burnt clay or grog has to be used with the raw 
clay when pugging and preparing for use. Halifax and district 
is richly served in clay minerals, and the clay which is pro- 
duced is made up into the finest refractory and sanitary goods 
in the market and are known throughout the world. 


Alumina and Silica Constituents Value 

A specially selected clay in the Halifax area, being very 
rich in alumina, is used in some’of the finest glazed bricks, and 
sanitary ware is produced with this material. It is also a 
clay which takes a good salt glaze, and is extensively used 
for the manufacture of sanitary pipes from 2 in. to 36 in 
diameter, salt-glazed sinks, white glazed sinks, etc. As the 
Halifax clay is very rich in silica and produces the finest 
refractory goods on the market for retorts and bricks for 
gasworks, blocks for glass works, and ingots for steel works, 
etc., in a lower strata we come to a darker section of the clay 
termed soft bed about 2 ft. 6 in. thick, with a seam of excellent 
coal about 1 ft. 6 in. thick, which is in great demand for wire- 
works and blacksmiths’ smithies. This clay is of a vitreous 
nature, and can be used for stoneware goods, but very little 
is used in the district as not many firms get down to this 
depth. The clays used for this important industry were 
deposited during what is known in geology as the carbonife- 
rous period, at the time when our coal seams were being laid 
down, and when plant and animal life were in such intermittent 
and prolific abundance, together with an excess of vegetation, 
the clay being the seat earth upon which the abundant forests 
grew. During the intervals of time between the laying down 
of one seam and another the whole forests became submerged 
with water. Thus we get the shales, which are huge mud 
deposits, and it is from these that our building bricks are 
made. Previous to this geological period was one during 
which great layers of rock were formed. These are now known 
as the millstone grits. 


The Indispensability of Clay 

What is made of clay to-day I have already instanced ; 
common bricks, butt facing bricks, glazed bricks, tiles of all 
colours, terra-cotta goods, roofing tiles, chimney-pots, baths, 
sinks, w.c.’s, urinals, sanitary goods for hospitals, schools, 
etc., firebricks and blocks, gas retorts, furnace linings, and 
refractory goods in connection with the steel, iron, glass, and 
gas industries. The average output of common bricks 
previous to the war was 2,800,000,000, and last year it totalled 
about 5,100,000,000 
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China Clay Notes and News 


Imports of Coated Papers 


The imports of coated papers increased from 151,067 cwt. 


In 1925 to 192,332 cwt. In 1926. Germany sent 64,540 cwt. 
(61,462 cwt. in 1925); Belgium, 54.622 cwt 35,845 cwt. in 
1925); France, 9,209 cwt. (14,280 cwt. in 1 925 U.S.A., 


5,440 CWT. (5,534 Cwt. In 

55.431 cwt. (33,037 

Chine Clay as De-Inking Agent 
E 


GRANTON. U.S. Patent 1,585,092, May 18, 1926 


Aiter pulping in water containing alkali or alkaline-reacting 


substances, printed paper is agitated with mineral substances 
having detergent properties, ¢.g., soapstone, talc, China Clay, 
fullers earth, kieselguhr, or which have been 
colloidalised by grinding with gelatine 


1925) ; Canada and other countries, 


cwt. in 1925). 


silica powde I 


and treating casein, 


glue, albumin, gum arabic, gum tragacanth, starch, dextrin 
or similarly acting substances. 


Tehidy Minerals, Ltd. 


Speaking at the annual meeting of shareholders of Tehidy 
Minerals, Ltd,, Sir H. Montagu Roberts said last vear's 


disastrous labour dispute had left its blighting mark on all 


industrial concerns to which coal was a necessity. The 
China Clay trade, as well as all tin mines, was subjected to 
‘this creeping paralysis,’’ and he added that 1926 promised 


to be a “ bumper” year for the China Clay industry, and 
down to the beginning of the coal strike there was an increas- 
ing demand for the clay. Tehidy Minerais, Ltd., 
extensive China Clay areas, from which they received an 
income of over #4,000 in 1926. 


‘ J . 
Clay Pit to City Councillor 
From the China Clay pits at the age of nine, when he earned 
a few pence a day, to a seat on the Truro City Council at 71— 
that is the story of Mr. Samuel Dyer, who has left the city to 


return to live at St. Austell, in which district he was born. 


‘I lost my father when I was four,’’ says Mr. Dyer. ‘‘ Most 
of my education I obtained at a night school. From the clay 
pits I went to an insurance company and was later made a 
district superintendent. I retired in 1915 at the age of 60.” 


Mr. Dyer has been a local preacher since 1870, and has been 
president of the Truro Free Church Council and treasurer of 
the West Cornwall Federation of Free Churches. He is 
related to the Dyer family, who were por ey the pioneers of 
the China Clay industry, 


Pt ys5sessec 1 


The late “ Capt.” Samuel Dyer 
was his brother, the present head of the firm (‘‘Capt.’’ Samuel 


J. Dyer) being Mr. Dyer’s nephew. 


Thefts from China Clay Works 


At a special police court at St. Austell, John Long, married, 


54 years of age, clay labourer, Mount Stamper, Bugle, pleaded 
guilty ” to the theft of one overcoat, value tos. the property 
of Horace Bennetts, and also to stealing one coat and one pair 
of gloves, the property of Ernest Knowles. Horace Bennetts, 
clay labourer, Trethowal, said that he missed his overcoat at 


the clay drv at which he worked on Friday, February 4. He 
identified the overcoat produced in court as his property. 
Ernest Knowles, clay labourer, Trethowal, said that he missed 
the coat and gloves produced in court on the same date. The 
accused, who expressed his regret, was fined 5s. for each 


offence, and ordered to pay the costs.- Messrs. W. Boxhall 
and Arthur Rowett, who were the magistrates, said that these 
offences of stealing things from clay works must be stopped, 
and if any other cases of such a character came before them 
they would deal with them more severely, 


Big Canadian Newsprint Project 

The Bathurst Co., Ltd., of Canada, have completed their 
plans for an expenditure of approximately $5,000,000 during 
the next few years. Keen interest has been demonstrated in 
the Maritimes in the proposed development, which provides 
for a hydro-electric project and an increase in the Bathurst 
Co.’s facilities for the production of newsprint. The present 
capacity is 75 tons a day, ultimately growing to Ioo tons. 
It is only just recently that the Bathurst Co. has been pro- 
ducing newsprint at all. Their former production was confined 
to lumber and pulp. Mr. Angus McLean, president and 
general manager of the company, has announced that the 
new hydro-electric development will provide probably 50,000 
horse power, which will be necessary to operate the new mill. 
It is expected to see the new mill operating within two or 


three years, with intermediate productions of 200 and 430 
tons daily. Work will be provided for about 1,000 men during 
the period of construction. 
China Clay Association Hopes 

In thanking Miss Williams for her kindness in coming t 
open the public free library at St. Austell in premises place 
at the disposal of the committee by the Y.M.C.A., Mr. A. J 
Perry (who was the secretary of the committee that last yea: 
took steps to set up the new association of the China Clay 
industry) spoke of the great interest her father (the Lord 


Lieutenant of Cornwall—Mr. J. C. Williams, of Caerhayes 


Castle) took in the welfare of the town and district of St 
Austell. He instanced Mr. Williams’ efforts last year in trying 
to get the clay trade on a sounder footing. Mr. Williams, said 


Mr. Perry, did it not so much to help the clay proprietors, and 
goodness knew they needed help as much as anybody, as for 
the benefit of the working classes, and people who depended or 
it for their livelihood day by day. They appreciated very 
much the Lord Lieutenant’s he Ip to the industry. Although 


the project came to nothing, he expressed the hope that from 
the good seed sown they might reap the benefit later on. 
Fowey Harbour Oil Naisance 

Following on the complaint of oil in Fowey Harbour, th 
clerk at the last meeting of the Fowey Town Council reported 
the receipt of a Jetter from the Mercantile Marine Department 
of the Board of Trade asking for full information as to the 
extent of the pollution since December, 1924, and other 
details. The Mayor stated that a similar letter had bee 
received by the Harbour Commissioners. The Commissioners 
were doing their very best in the matter which, he agreed 
was serious. Councillor Beale said there was a shocking 
instance of oi] pollution in the harbour a short time ago. It 
the same thing had occurred in the Thames or the Mersey 
there would have been serious trouble about it, but at Fowey 
nothing was done. He was speaking on behalf of the rate- 
payers. Their ladders and slips were damaged and the men 
found their cleaned or newly painted boats dirtied by the scum 
The Council decided to send a letter to the Board of Trad: 
Department in support of the Fowey Harbour Commissioners 
letter. 
Cornwall Employment Figures Better 

Since the general strike the figures of unemployment in the 


principal centres, Redruth, Camborne, Falmouth, Hayk 
Penzance, and St. Austell, have shown a fairly consistent 
improvement, especially during the last few weeks. This 


improvement is the result of the rise in the price of tin and the 
activity in the China Clay industry. It is to be hoped that 
conditions will continue to improve and that by the gradua! 
absorption of the workers, distress will be relieved over th: 
remainder of the trying winter period. The totals at the 


various exchanges are Redruth, 442; Camborne, 477 
Fowey, 115; Hayle, 307; Helston, 58; Newquay, 25: 
Penzance, 340; Perranporth, 1; St. Austell, 450; St. Columt 
65: St. Just, 159; Truro, 134. Of the above numbers 
373 men, 1 boy, 115 women, and 9 girls are known to be 
working short time, or stood off temporarily, or in 


Casu 
employment. 


Road Maintenance Expenditure Continues ; 
At the St. Austell Rural Council meeting for approving th 
estimates of expenditure for the ensuing half-year, the sur- 
veyors submitted their estimates as follows :—Eastern dis- 
trict, £14,196; Western district, £14,230 17s. ; total, £28,42¢ 
17s. ; as compared with the following amounts last year—viz 
Eastern district, £14,196; Western district, £14,266 10s. od 
total, 428,462 ros. gd. Mr. T. Nicholls, who is associated witli, 


the China Clay trade, referring to the letter of protest{from th- 
China Clay merchants with reference to the rates, asked 
whether it was not possible to do with a smaller amount this 
coming half-year having regard to the serious financial position 
of the industry. Mr. Maunder, the surveyor, explained that 
there was no prospect yet of their reducing their expenditure 
on the roads, the object being to get them up to a standard 
for classification to qualify for the Ministry of Transport’s 
grants. He admitted. that some of the roads were improved 
but more money must be spent on them to get them up to the 
required standard. 
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Shipping and Export News of the Month 
We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the principal British 
clay ports. Registered exports of China Clay with countries of destination, and other shipping and export matters are dealt with. 


Fowey Shipping—February, 1927 Charlestown Shipping—February, 1927 











Arrived. Name. Sailed. Destination Arrivals 
February 1, 8.8, Primrose ........February 8, Runcorn Date. Vessel, from 
February 1, s.s. Dorset Coast ...... February 3, Preston PODMIALY 5.5 ...05 Ya | ee ae Teignmouth 
February 1, s.s. Harptree Combe ...February 9, Runcorn February 5........ a NR areas og oa me Newport 
Bebruary 2,;.M:V. LYGKET 6.6.0.0 vwe February 4, Plymouth POUPUAry TE <:6<.50:0)2 Rady HoseOayry . 6.600% Plymouth 
February 2, M.v. Regina .........- February 4, Plymouth POUSGGTY 14... 0.6.2 s.s. James Tennant ........ Dartmouth 
February 2,s.s. Johanne Dybward , February 4, Portland, Me. February I4eesveees GIEHATINE. Acc ean Ceignmouth 
February 3,s.s. Enid Mary ....... February 8, Antwerp Bepruary 17 .0..6.< ISN UIONOINAS <cSelisyersta wc ate.crsa Barry 
Pebruary 3, 5:5. Mersev: ... 3 6.3s.3:2'<s% February 9, Preston Pebruary tS... <.. «<<. eR eee ses ora srt phe: Wid yo Truro 
February 5, S.s. Enlymnor ........ February 8, Bo’ness Pebruary 18. ..<..... SiS: JOY REGAG anc n Sees Plymouth 
Peuruary 5. 6:6. Pansy 2.22. .0<0. February 9, Preston February 19........ eer eee ee ee Falmouth 
February 5, s.s, Pembroke Coast ....February 10, Weston Pt. Peuruary 20. .....2% PUNO. boa coud sew < Falmouth 
February 5, 5.8. Westerham ........ February 10, Antwerp February 24........ NE aid av ata ccreuies Fowey 
February 5, S.S. Overton .......... February 9, Ridham Pepruary 25....:....5..-<,: POG AMOS Ge oak asm Mevagissey 
February 5, M.vV. Diligemt ......... February 11, Gweek o7e 
February 6,-s.s. Tommeliten ...... February 12, Harburg Sailings 
> nee : > > : Date Vessel Destination 
February 6, s.s. Briar Rose ........ February 10, Manchester ~ : 
ms ars aang = , f . pend eet Petruary §...< ccs SS. EBWWER ccccccccrecvccerctopenmect 
February 7, 8.8. Vera Kathleen ....February 11, Portland, Me. , ' ' 
. peat A Maa sae . ’ mr hu eee SUPINE aie a <.ciey css Winer Fleetwood 
February 9,s:s. Condoy ..... 02.40. February 12, Terneuzen “Ant li Bee Re aoe 
Pebruary ©,:S:S. Pylades ..055 3:0 36860 February 12, Leith F eee ee Rs Bai ep eS Cae A a 
> a ana : ~ > ren , TODTUALY TS. 6.06000 SS: Fanmtes TOMMGMt occ ce ws Rochester 
February 8,s.s. Johanna ........ February 11, Kirkcaldy Sdmnenny we F edalibties eat 
February 9, 5s.s. Blush Rose ....... February 12, Preston 7 — Md Singtel Gala igi ee ae Se eneies apuecspae 
. ppt oe ea . . eae > é —~ POUEUENY ES... - cence S.2. Fe ci cewve uses Gravesend 
February 10, s.s. George Allen ...... February 18, Boston & Phila. : i pes 
eden A . : . a February 19........ NE iin 8 Chiexvewc Tayport 
HeDIuary 10, BS. AVN iiecccsvissss February 14, Preston Titania, pg econ Ac 
Febritary £0; S:s. Soishast ....-.. 5.5... February 12, Fredrikshald ont send CORR A Ape pee et ee oe Glasgow 
Pebrualy LO, SS. TIO: occ sw vicw acess February 18, Rouen E pee cceba rey oy oa eee Beare OM ee mt ee Bia 
. eer a hae a : ? Sea february 23........ RUIN a 6 gis eis cw acer Runcorn 
February 10, s.s. Wheatvale ........ February 12, Cardiff ikea ey ah Peete : Se ae 
February I0, s.s. Gower Coast ....... February 15, Pirkenhead ic iia mate a ee ota a 
February 11, Lydia Gardell ....February 18, Rouen 
February 12, . pebmnthe: oe. ss February 14, Charlestown ° ° 
February 12, s.s. Haardraade ....... February 15, Bilbao & Pas’s. Penzance Shipping February, 1927 
February 13, S.v. Wellington ....... . Arrived. Name. Sailed. Destination. 
Feieuary 13, 6:7. Ure oc 6cccscices ° Karlskrona February 3, S.v. Louise Ernest, of Jersey. February 17, Rochester 
February 14, $.S. Cismevos .......... February 16, Genoa February 7, M.v. Ludt, of Hamburg ...... February 11, Gothenburg 
February 15, s.s. Jolly Guy ........ February 19, Ridham February 7, S.v. Mary Barrow, of Barrow March 2, Rochester 
Pepruary 15, 6:5. Maylé 2.06. 600600% February 17, Runcorn February 8, s.v. dlert, of Falmouth ....February 15, Rochester 
February 15, M.v. Laanemaa ....... February 19, Reval February 21, s.s. Nancie Thomas, of Liver- February 24, Rochester 
February 15, s.s. Baron Ruthven..... February 19, Philadelphia pool 
February 16, 8.8. Cambulu ......... February 19, Liverpool 
February 16, s.s. Exeter City ....... February 24, Philadelphia ie ia 
February 16, s.s. Bonawe .......... February 17, Charlestown Par Harboar Shipping—February, 1927 
February 26, M.v. Welz ......066045 February 21, Goole A 
; ° : , ! rrivale 
February 16, s.s. Joffve Rose ....... February 21, Weston Point Date Vi or = “ee 
February 17, S.S. Pansy «++++...+++February 22, Runcorn —e , ) 
. y ’ M : : February 1,.M.V. JORGHUG ..ccccccccccccccceccs Penzance 
PEnraary 19, 8:8: Perey... oc eceesas February 23, Grangemouth tiers males ache at ce set 
February 17, S.s. Primyose ......... February 26, Weston Point aetna : = pata RONG ooo aoe eres ches en 
February 17, M.v. Mayblossom ...... February 18, Plymouth . i ic ng BERENS et cee eee ae 
. a, : . A February 3, M.V. Capable . 0... .cccccscnccccese London 
February 17, M.v. Wilhelm Luhring .February 24, Granton . rtd : : its F +. 
a tet (beeohgay = % ’ i ‘ February 3, S.v. Wary inn Mandal......... .. Truro 
February 18, s.s. 7. P. Telling ..... February 19, Charlestown Febru an 2 SS Pami la Jer ev 
. : ay, , “EDIUATY 3, 8.8. FAM... cece crccrvervsoeee ‘TS 
February 18, m.v. Katte ........... * Rochester s Bee eee fp aera 
= : ; : POUEUGEY (A ,S:S) PREIAION: 6:5 wiaieis 6 crereicio a Wied ce a0 Portreath 
February 19, S.v. Waterwitch ....... * Newcastle Seiad a E Thows Wed 
baer cia MN Ra ee BAiiaca sae Barcow HEIUEED 45:5 Ee PAOMAS. ijn. 3550 oc Kes ews sok ewport 
beast in Mie eam Po exseees a Shy ae February «4, S:S. Rauowl Grove «2.2.6. cccsseecccc Salcombe 
February 109, S.s. Christina ........ February 25, Grimsby . ee ee . 
ae alee Ag ERS 3 ee Oe eer oo «« Can 
“e é 4 « s.¢ MSICEY wecsccces *¢ é r2 . ré Sez - = ~ 
February 19, 8.8, Ferndene February 25, Antwerp a se: le pra alah thane 
Feb er Ay: -ppibiaiaalek Mehied y * Poet I Fobeuary §, 9.0. Robrie 2.0... ccsccccceseses ... Teignmouth « 
Seat Ea a Ma! EA I <a Say 2 Pe 0 AN a IIo ss. fa: 6s 55 a ese s01 merels sie vetere eee Plymouth 
Pebenaty 10, SV. OMG .:5a:56 cca > Gothenborg ag ete é " * ; 
Fet A ge i a Se ee ne Petey EE MI. PSMOR! ois 5 nin ws esos re weitere eine Poole 
‘ebruary 19, s.s. Stoc eee ‘ebruary 25, Preston February 15, 6.8. Tveleigh ..<....0occccseccseee Portreath 
February 19, M.v. Ammie ..........- February 24, Charlestown ae: Agee EE I AR Plymouth 
February 19, S.s. Zaanstroom ..... . February 23, Amsterdam , ne SE ele er te) a ee ge 
hy-ainak Mie + wae <) See February 16, 8.V. Henrieta .......0.ceceee cence Porthoustock 
February 21, s.v. Jens Nielsen ...... * Fredrikshald Ravenna a nies Batnonthi 
February 22, s.s. Glencregagh ...... February 26, Weston Point =u eaan ed rer eet hee eye gs ET 
ae : a eer ae oe : : a, Rr 07 WE ONO on cos oiw-siis wien s aiatersine soa wo Z 
a —— spe eal u : 4 ee <> Baa se ee February 17, M.v. Trow Himg ... sce ssc ecesceees Plymouth 
I tome maciilnvigicts oo od apie on M a's es et a _ February 18, s.v. Brooklands ........ ee ... Falmouth 
ebruary 23, 5.5 MELANEA we eeeneeeed arch , ssels . pat # ‘ “Ie, ‘ . 7 
Het he. Vl Reb R February 18, S.V. Fine FOG ccccccrcccccccens Porthoustock 
ip ary - pepAy ta ary 9 . 7 is 
bh toa 3; oe eee Weare ene? septal 7 — February 10; S:S. Grosvenor. ..66c cos ocigsene o's Plymouth 
February 23, wee BOOHER wisin'n 00+ + February ances February 109, S.S. Sandholm  .. ... oe eee eee ee nes Salcombe 
February 23, S.v. Mary Ann ....... ‘ Runc aia ae OS ee eee Plymouth 
February 24, S.S. Audaz .......-4-- February 27, Leith aie aaa el GS Bien, Pada 
February 24, s.s. Guelder Rose ..... * Runcorn > ed +4: r “oT 3 ag 2 all ne pi i aaa uae ae . 
: ’ Fotruary 20, S.V. EmgsRian cc cccc coccccvens rruro 
. . ) 1 ’ *) 
February 24, 8.8. Briey Rose ........March 1, Weston Point , 
February 24, M.V. Agathe <...:...:. * Drammen Sailings 
February 24, S:S. Sca@rtho « «0... 0020 = Bilbao Date. Vessel. Destination 
February 25, S.s. Impoina ......... * Harburg No Mr POM ones a6 wakes wwe ces wineed Queenborough 
February 25, S.v. R. Passmore ..... ” London Penemery 4, 6B. PURO .o6 icc scccsces .....-London 
February 26, S.S. Horn .....seeeees vl Rouen February 5, S.S. Vilvorde Maritime .....eeeee ee ed Antwerp 
February 26, s.s. Gower Coast ...... . Liverpool POMIUREY, SM COMMUNE 6. 6i6-00scic ces isaivies ss Rochester 
February 26, s.s. System: ..:....... * Greenhithe ee esl 27) “cr ne errr eer Preston 
February 26, S.s. Hayle :.........++ s Weston Pcint POUbUGry 6,55. FOS acces ices wsc esos Preston 
February 27, 8.8. Gylfe oss ecwccoede . Drammen Peowuery S, WV: FORMMMA 2. cscs ccesicecseess Kirkcaldy 
February 28, s.s. Mondara..........March 1, Charlestown February 8, S.S. Knowl Grove .....cccccccecese London 
February 28, s.s. Stanley Force ..... , February 9, 8.8. Elste Thomas ......ccccceseees Garston 


* In port. POURUEIY 0) SG. OOUEM 6 0'e icie's os cade cen ceisees Gravesend 
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February 
February 13 
February 15, S.s 
February 16, s.\ 


10, S.S. DOISRIM 2... 2.22202 2% 
MV. TANS i vne s.dae bo sudewnncs chen Plymouth 


eS err eee ee Preston 
Mary Ann Mandail......... ... Rochester 


coecesces rowey 


February 16, u.v. Isabel =... 0 0 ee ee ee eee Poole 
Folamary 27, 0.0. Hale oo... ceccsnns ie . Plymouth 
February 18, 8.5. Edemside .........22222200205: Newcastle 
February 18, M.V. Irom King ....0ccssceee. ...Plymouth 
CE Oe tee! ee eee ey Leith 
Denenty 24; Gy. CIEONIE, «= osc xa5ee noses eee Oueenborough 


Le hke renee Lancaster 
én eee Antwerp 


February 24, S.s. Grosvenor 
February 24, S.s. Sandholm 


Par Harbour Tide Table, April, 1927 


Throughout 





(Greenwich Mean Time 


Day of 
Day of Week. Month Morning Afternoon Height 
Friday ... 4-37 5.0 ey 13.5 
Saturday 2 5-23 5.4 TTT 14.1 
Sunday 3 6.8 nes BSG “6555 14.6 
Monday .... 4 er a ae 14.6 
Tuesday..... 5 cares te <r 14.1 
Wednesday . 6 foters 8.10 ees 5.31 or 13.2 
Thursday.... 7 — 8.51 sae Q.12 eae 12.0 
eiay .... S aes ED ota oe i 10.10 
ee oss OD! ees ERD Gea OES Tee 9.9 
, Ce re © | ee - 9.2 
Monday .... II Psa eee 1.19 9.4 
Tuesday.... 12 a 2.0 2.36 10.0 
Wednesday . 13 3-8 3-35 10.10 
Thursday .. 14 3.58 4.10 11.7 
oo) Ree 15 4.38 4.55 12.2 
Saturday.... 16 §.12 5.28 12.6 
Sunday .... 17 5-43 5.55 12.8 
Monday .... 18 6.13 6.25 12.10 
ceceiay...... 19 6.43 6.57 12.9 
Wednesday . 20 7-11 7.26 12.5 
Thursday.... 21 7-42 7-55 12.0 
Friday ...... 22 8.14 8.32 11.5 
Saturday ... 23 ‘ BSS sacs O.14 10.2 
Sunday | ihe ae 10.08 10.1 
Monday .... 25 ae I¥.21 9.8 
Tuesday..... 26 ks - ae 0.5 9.9 
Wednesday . 27 0.51 vaciere 1.35 10.6 
Thursday.... 28 Wier 2.40 11.8 
CO ee 29 SoS sass 3.41 12.9 
Saturday ... 30 4.0 ht oer 13.7 


E. CLEMENS, Harbour Master 


China Clay Exports for February, 1927 
RETURN showing the exports of China Clay, the produce of 
the United Kingdom, from the United Kingdom to each 


country of destination as registered during the month ended 
February 28, 1027: 





COUNTRY OF DESTINATION QUANTITY. VALUE. 
Tons £ 

Se Saree ot | eee ee eee 1,370 2,238 
SL, eee Tee Te eT ee Te Tee ee ree 1,070 1,666 
Norway TEPETELOERL ETE 404 594 
[EE ks acee sees sss pe) SSS ees bee pe ees 1,555 3,380 
Pret pete eT ee ee ee 3,308 6,884 
fe SSS ose en Pr Pee ee 2 4 
ON eee eee ee er eee ys 3.247 5,270 
et lao Ce eh aa mete ie i wip ee G2 1,497 
PEL > niche nccebea ved iassboeebese eben 3 
SPE swe c ccc esccrncsesecvccccseeseses 1,007 2,436 
ON ay ees ee ree 2,205 5,507 
PMS. .c.ctsc chins oC cae ete meas hae I II 
I OC oss rele he ed ee ee Ee 5 27 
copees Stebes OF ASETICE ..w.o onc ow nccsncc® 20,506 39,892 
PG sacksaceesans a Reee ees be wcesteeenwe 20 40 
ee FSO Terr Tie eee ee Pee 20 103 
REIS CONE sno kek sen euce oss cnan 405 2,303 
BEER i ccbscnGendees sb shan ieuesesees es 3 
[ee ee Ree SEOe oss weber ese eres eae x 673 1,301 
POE Kcuéetc cee seuvre te Shs esse see - I 
Sen, Se SE TONER. ooo vce esses no's » 1,044 8,431 
Madras So's 0.5 Sb & bib ae 6 2 66-0 :0 00'S © 10 00-0 &10 0188 15 690 
RSS eeerrer eri ye es re 451 1,578 
PR Sigciuescasswsooudseseeeeusee es 10 35 
RRL 8s bss ace sc dha ds eonesecn eee 16 gl 
a ES ee ey ee Te 1 8 
ROR) SUES E A ons cen x panes scons se se bar 27 57 
co ee ore re Ter eT I 
DE hc scucebvevessaeoosste thes 39,400 83,490 









Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 


[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last avatlable Annual Summary, 
ts also given—marked with an*—followed by the date of the Summary, 
but such total may have been reduced.} 


BONES GATE BRICK AND TILE CO., LTD., Ewell 
Registered February 18, charge, to Bank; charged on Far 
Marles, Chessington 

FLINTFORD BRICK AND TILE CO., LTD., Frome 
Registered February 3, £1,000 debenture, to A. M. G. Daniel, 
Frome, solicitor ; general charge 

FONTLEY BRICK AND TILE CO., LTD. Registered 
February 24, £6,800 debenture (supplemental to debenture 
dated May 29, 1925, as additional security for £6,800 primarily 
secured in a mortgage by an individual), to S. Brutton, 124, 
High Street, Portsmouth ; general charge (including company’s 
leasehold and freehold property, acquired previously and 
subject to prior charges). *414,950. June 20, 1926. 

SLACK (JOHN), LTD., Hayfield, paper manufacturers. 
Registered February 5, £8,300 debenture, to N. Slack, The 
Oaklands, Hayfield ; charged on Bank Vale Paper Mills and 
other properties at Hayfield, also general charge (subject to 
debenture below) ; also registered February 8, debenture, to 
Bank; charged on Bank Vale Paper Mills, Hayfield, also 
general charge. *£7,574 4s. 2d. June 25, 1926 

WINKLE (F.), AND CO., LTD., Stoke-on-Trent, earthen- 
ware manufacturers. Registered February 16, £4,000 2nd 
debenture, to C. T. T. Forrester, 1, Baker Street, Fenton, and 
another ; general charge. *4£8,000. October 28, 1926. 


Satisfactions 

COLTHROP BOARD AND PAPER MILLS, LTD., London, 
S.W. Satisfaction registered February 4, £65,000 (not ex.), 
registered March 30, 1922. 

FOREST CHINA CLAY WORKS, 
Satisfaction registered February 5, 
1926. 

GLENFIELD ‘“ PREMIER” BRICK AND TERRA 
COTTA CO., LTD. Satisfactions registered March 1, £6,650, 
registered October 25, 1921; and £350, registered August 21, 
1923 

HILL PALMER AND CO., LTD. (late PALMER AND 
HEWS, LTD.), London, E.C., paper manufacturers. Satis- 
faction registered February 10, #100, part of amount regis- 
tered September 25, 1924. 

RIDGWAYS (BEDFORD WORKS), LTD., Stoke-on- 
Trent, pottery manufacturers. Satisfaction registered Febru- 
ary 21, £1,000, part of amount registered September 30, 
1922. 

RIDING AND GILLOW, LTD., Stacksteads, bleachers, 
etc. Satisfactions registered February 15, £4,000, balance of 
amounts registered May 6, 1g1o0, and May 27, 1913 ; and £1,500, 
registered June 14, 1921. 

SLACK (JOHN), LTD., Hayfield, paper manufacturers. 
Satisfactions registered February 7, £4,000, balance of amount 
registered March 14, 1910; and £8,000, registered December 
28, 1921. 


LTD., London, E.C. 
£5, registered January 28, 





China Clay Imports for February, 1927 


A ReEturRN showing the Registered Imports of China Clay, 
including China Stone, into Great Britain and Northern 
Ireland from the several countries of consignment during the 
month of February, 1927, indicates that 437 tons, value 4907, 
were imported from the Channel Islands. 
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The China Clay Trade Review 


The Official Organ of the China Clay Industry and the only Journal specially devoted to its interests. 
Published in the third issue of “The Chemical Age” each month. 





All Editorial communications should be addressed to the Editor, ‘ 


* The China Clay Trade Review,” Benn Brothers, Ltd., Bouverie 


House, 154, Fleet Street, E.C.4. All communications relating to Advertisements, Subscriptions, etc., should be sent to the Manager, 


“The China Clay Trade Review,” at this address. 


Telegrams—“ Allangas, Fleet, London.” 


Telephone—City 0244 (10 lines). 





The First Three Months 


Tuose directly interested as producers and merchants 
in the China Clay industry have no need to be discouraged 
by the slow progress revealed by the turnover in the various 
classes of products for the first three months of the year, 
as disclosed by the statistics published elsewhere. Com- 
pared with the first three months of last year, the total 
deliveries are, it is true, down by nearly 20,000 tons, but 
there are several factors to account for this. 


Explanatory Factors 


In the first place, as we have*previously mentioned, 
the big year end execution of orders, aggregating over 
91,000 tons in the single month of December, a very 
remarkable record for the last month of the year, was in 
anticipation of the requirements in the first three months 
of this year at last year’s prices. The average quantity 
for a December month is 60,000 tons, so that if 30,000 
or so of what was sent away in December is credited to the 
first three months of this year, it will be seen that the actual 
drop of 20,000 tons is not so serious as it looks on the face 
of it. Another fact that must be borne in mind when con- 
sidering comparative figures of a year ago is that the 
threatened coal strike was looming in the near distance, 
in anticipation of which consumers were buying beyond 
immediate requirements last year. 

The first few months of the year are always an uncertain 
period for the China Clay trade. After that the Baltic, 
Canadian, and North American ports become more acces- 
sible for traffic, and have a considerable influence on the 
markets in Norway, Sweden, Finland, and Northern Russia 
countries particularly. Reports show that already orders 
from these countries are being received and executed. 


European Markets Expansion Prospects 


The markets in Northern Europe are capable of a good 
deal of expansion, and should now respond to the more 
favourable economic conditions prevailing for the shipment 
of supplies. Belgium markets may not show very con- 
siderable further expansion, in view of the already big 
recovery they have made to pre-war volume, but there is 
room for a big increase of business in France, which has been 
slow to overcome the setbacks experienced since the war. 
The reopening of the German markets has been one of the 
most encouraging features of the overseas trade in the last 
eighteen months. Their recovery to the pre-war level of 
$0,000 to 90,000 tons per annum would give a great impetus 
to the home China Clay industry. These markets are the 
ones which give the greatest hope of the most substantial 
addition to the volume of exports to European countries ; 
and, in fact, to overseas countries generally, for, with the 
big tonnage that has now been reached on United States 
account, it is difficult to see much justification for anti- 
‘ipating any substantial increase this year on last year’s 
total. 


Best and Common Clays in Favour 


Reports from various quarters indicate that the clays 
that have been enjoying the biggest demand are the best 
and common. In both these classes prices show a tendency 
to rise; at any rate, there does not appear to be any 
prospect of any lowering of prices in these grades as the 
year advances. Ball Clay markets are holding their own 
very well. They now have to contend with unrestricted 
supplies of China Clay of all grades, different from the pre- 
China Clay Association days, when the competition was not 
so keen for Ball Clay producers. China Stone is enjoying 
fairly good markets, doubtless accounted for by the gradual 
improvement in the ceramic industry. It shows an 
increase on the three months of over 1,300 tons, which is 
indicative of a growing demand. 


Rating of China Clay Works 


AT the meeting of the St. Austell Rural Council on Friday, 
April 1, the question of the rating of works arose. The 
Clerk reported having had a conversation with the valuer 
nominated by the committee for valuing the China Clay 
works and tin mines.in the district in preparation for next 
year’s rating to commence on April 1, under the new Rating 
and Valuation Act. It was stated that the initial quota- 
tion as to what this work would cost the council repre- 
sented ‘‘ thousands of pounds.’’ Some discussion ensued, 
in which it was stated that the China Clay and similar 
undertakings would be rated on a different basis than, for- 
merly and that the new work of valuing them would be a 
big job and would have to be undertaken right away to be 
ready to be put into force next vear. 

Some reference was made to the appointment of the 
county valuer at £600 per annum by the county council, 
and it was stated that it was the intention of the council 
to get the assistance of the county valuer in the valuation 
of such places as cinemas and public-houses. Mr. R. 
Varcoe urged that they should consider carefully before 
they embarked on an expenditure of thousands of pounds 
in the appointment of a special valuer to deal with the clay 
works and tin mines. It was agreed that before the council 
commit themselves the fees that would be required by the 
special valuer should be submitted to the council at their 
next meeting a month hence. 


Dyes and Colours on Colloidal Clay 

A very important use of colloidal clay is in the 
“ striking ’’ of dyes and colours. When such substances 
as these are deposited on a base the resulting pigments 
are used for paints, enamels, etc., and any economy that 
can be effected by this method of preparation is of great 
value. By its properties colloidal clay is capable of 
effecting a great saving as a base and also in producing 
colours possessing greater staining power than has hitherto 
been obtainable. In lithographic inks and enamel paints a 
veritable revolution has been effected. It is obvious that 
the finer the state of division of a pigment and the greater 
its emulsification properties, so will the texture of the 
paint be smoother and the final appearance of the work 
better. 
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Effect of Heat on China Clay 


Action on Surface Properties 
KAOLINITE, as is known, decomposes at about 500° C., and 
loses its water of constitution, after which it is more soluble 
in acids. There is another change at about goo° C., and it 
then becomes acid proof. On the other hand, China Clay 
in the natural state always contains a certain amount of 
hygroscopic water which can only be removed by prolonged 
heating at 130° C., or more rapid heating at 250° C. Experi- 
ments made by R. Dubrisay to ascertain whether these various 
changes are associated with variations in the superficial pro- 
perties are described in Le Ciment, December, 1926. For 
this purpose four samples of washed China Clay were treated 
as follows: The first sample was kept untouched, whilst 
the other three were heated for two hours at 250° C., 550° 
to 600° C., and 950° to 1,000° C. respectively, after which 
they were examined. Following a method given by M. Guichard, 
the experimenter spread small quantities of the four samples 
on watch glasses, which were then placed under a bell glass 
in the presence of an excess of iodine. After two days, samples 
one and two had developed a straw colour, whilst the third 
and fourth remained colourless. At the end of ten days 
samples one and two were brownish-yellow, and three and four 
straw colour. The absorptive power towards iodine thus 
decreased under the action of heat. 
Absorption of Dyes 

In further experiments, 1 gram of China Clay was put into 
50 c.c. of a solution of o'1 g. of methyl blue per litre of water, 
and agitated for two hours. With samples one and two 
there was a complete loss of colour, whereas in the case of 
samples three and four the colour remained, and the ratio 
of intensity of coloration measured by the colorimeter was 
I,:1,=50:7. In a second experiment, 1 g. of samples 
one and two was placed in 100 c.c. of liquid. The solutions 
remained slightly coloured after agitation for two hours 
and the ratio of the colorations was I, : I, = 36:34. These 
results confirm and complete those of the preceding para- 
graph. , 

The heats of moistening with water and with an ammonia 
solution (one molecule per litre) of the four samples were then 
compared. Five grams of the powder were dropped quickly 
into a well-insulated vessel in which there was a thermometer 
dipping into 5 c.c. of liquid. The rises of temperature were as 
follows : 


Sample. Water. Ammonia. 
i” “cepiesbasstee vases es 0°130° 0°245° 
G8 bees ene epee sr ewensee 0*165° 0°270° 
CR eee es or re 0°090° 0°210° 
x ° Givcwcpaene sees erec 0-070° 0-060° 


Volume of Water Absorbed 


Five grams each of samples one, three, four were then 
placed separately in 10 c.c. of distilled water and the sus- 
pended particles kept in graduated tubes for five days when 
the volume V occupied by the solid saturated with water and 
the volume V! of the supernatant liquid were noted. The 
results are given in the following table : 


- " y Vi 
Sample. : \ V1 ¥ 
C.c. CL % 

|") peesbeee sees 9 2°75 30 

SS  lwewebbates 8-50 3°25 38 

“a 8 4 50 


As the volume of the liquid increases continually with the 
temperature to which the sample has been exposed, the 
capacity for absorption is obviously reduced by heating. 

The same experiment repeated with a normal solution of 
ammonia gave the following results : 


: : vi 
Sample. \ Vv} = 
\ 

Cx. oc; % 

Pet Lives tires 6-50 5°50 84 

pe ees eT eee 7-0 5 71 

ee ee oe 7°50 4 53 


With the samples one and three the supernatant liquid 
was turbid and the volume greater than with pure water. 
This was not so with sample four, and it should be compared 


with the results obtained for the heat of moistening. Finally, 
in the case of lime water, the results were as follows: 


Sample. v ve - 
0c: CL. % 

eS ee 9°75 2 20 

Bae Ss) nee ee 9 2°50 27 
eS Se eo 9 33 


° 71 
The ratios for the three samples A being less than with 


pure water, the presence of lime increases the capacity for 
absorption. 





China Clay Co.’s Action 


A Question of Commission Custom 

AT the last Truro County Court, before his Honour Judge 
Gurdon, the hearing was concluded of the claims by the 
Great Rosemellyn China Clay. Ltd., London, for £68 11s. 1od., 
balance due on goods alleged to be delivered, against Chas. R. 
Skynner and Reg. C. A. Skynner, trading as Skynner and 
Higson, St. Austell.. The latter counter-claimed for £72 2s.., 
commission on the alleged sale of clay at an agreed rate ot 
Io per cent. on £721 and rent of office. Mr. E. J. Coslett 
and Miss A. R. Vivyan, clerks, each sued the Great Rosemellyn 
China Clay, Ltd., for one month’s wages, alleged to be due in 
lieu of notice. Mr. F. S. Laskey, barrister, instructed by 
Dunn and Baker, Exeter, was for the company, and Dr. H. 
Newcombe Wright, of St. Austell, was for the other parties. 
An account of part of the case was given in this supplement 
on February Io. 

Mr. C. R. Skynner acquired the lease of a clay sett at St 
Blazey and he and Mr. H. Gould, solicitor, Exeter, agreed to 
go into partnership and afterwards to float it as a limited 
concern, with Mr. Gould as chairman and Mr. Skynner a 
director. Mr. Skynner alleged in evidence that he was turned 
out of the company without any opportunity of defence, and 
at a meeting he had his witnesses who were kept outside by 
a policeman, and he was treated as a prisoner at the bar. It 
was not true that he tried to use the company for his personal 
profit. He sold the clay in the finest market in the world and 
did everything a mortal man could do, but he was “ pulled 
to pieces by men who knew nothing about it.’’ Mr. Gould 
only obtained {500 of capital, but he obtained £6,000 by his 
efforts. 

Custom of the Trade 

Mr. W. Rose, senior partner of North and Rose, St. Austell 
gave evidence for the company that commission was never 
paid on the value of the clay sold, but on the basis of so much 
per ton. The output of China Clay in the area last year 
was about 900,000 tons, of which about 600,000 tons went 
abroad, America taking between 300,000 and 400,000 tons. 
Middlemen took a large share of the trade, and about 20 per 
cent. was sold through agents. 

Mr. H. F. Gould, giving his version for the company, 
asserted that he put £1,000 into the concern, and also got 
£5,000. It was agreed that each should lend their clerks and 
offices free, and that the company should be put on sound 
financial basis before Mr. Skynner and himself touched a 
penny. He (witness) had not been paid anything for the 
preliminary expenses, and until the present action was 
commenced nothing was suggested as being due for offices 
expenses or salary. In 1925 Skynner and Higson were 
appointed sole selling agents for six months at an inclusive 
commission of Io per cent. The directors always refused t« 
consent to the repair of the car in question. There was never 
any arrangement that the clerks should be part time servants 
of the company, but it was arranged that payments should be 
made to Skynner and Higson for the extra work their clerks 
did. Following a certain report, there was an extraordinary 
meeting of the shareholders. Mr. Skynner was called upon for 
an explanation, but he said he knew nothing about it, and a 
resolution was passed dismissing him from the board. 

Judgment was given for the plaintiffs (Great Rosemellyn 
China Clay, Ltd.) on the claim for £68 11s. 1od., and Costs ; 
for the defendants (Skynner and Higson) on the counter-claim 
for £55 18s. 1od., and costs ; for E. J. Coslett for £8, and costs, 
damages for dismissal without notice ; and for Miss Vivyan, 
one farthing damages for dismissal without notice, each of the 
parties in this action to pay their own costs. 
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China Clay Notes and News 


St. Austell Estate of £27,000 


Lt.-Col. Arthur Staniforth Hext, of Trenarren, St. Austell, 
chairman of St. Austell Bench, who died on November 12, 
aged 79, left unsettled estate of the gross value of £27,248, 
with net personalty £26,944. The testator left certain china 
and silver, and a pearl necklace, to devolve as heirlooms 
with the Trenarren Estate, and he confirmed the settlement 
made on his marriage. He left £5 to each in and outdoor 
servant of three years’ service, and all his stocks and shares 
in trust for his wife for life, with remainder in trust for his 
daughter, Rhoda Marjorie, during her life, with remainder 
upon trust for his other daughters or their issue in equal shares. 
The residue of the property he left to his wife absolutely. 


Canada’s News Print Supremacy 


Credit is due to the Financial Counsel of Montreal for an 
interesting treatment of the story of the passing of the news- 
print sceptre into Canadian hands. ‘‘ Apart altogether from 
the rerhnarkable evidence of growth in production and in con- 
sumption of newsprint in Canada and the United States 
during the past year, the figures make it clear that the sceptre 
of supremacy as a world producer has passed from the hands 
of the United States into those of the Canadian mills. For 
the first time in history the year 1926 saw Canadian production 
exceed that of the United States. In 1925 Canada had almost 
reached her great rival, but ended the year 8,101 tons behind. 
By December 31, 1926, however, the Canadian total for the 
twelve months had swept ahead of that of the United States 
by 195,042 tons, the Canadian production reaching a total of 
1,881,737 tons, and that of the United States 1,686,695 tons. 


/ 


China Clay Merchant’s Bereavement 

Widespread sympathy has been extended to the family of 
Mr. J. W. Higman, J.P., of Polgray, St. Austell, on the death, 
in a London nursing home, of his second daughter, Miss 
Irene Higman. Miss Higman was the younger of the three 
daughters of Mr. Higman, who have been noted for their 
ungrudging service to all good causes in St. Austell for several 
years. During the war, Miss Higman rendered splendid 
service in the V.A.D., and since the war had engaged whole- 
heartedly in church and charitable work. She was a member 
of the St. Austell Hospital Committee. In everything Miss 
Higman took up she worked with a singleness of purpose that 
won for her the esteem of all with whom and for whom she 
worked. Her service to the community will be greatly 
missed, especially by those associated with her in church 
work. At the fureral, China Clay interests were represented, 
Mr. Higman being one of the directors of China Clay Producers, 
Ltd., and the senior partner in the firm of J. W. Higman and 
Co. 
China Clay Works Unsold 

There was a good attendance of China Clay merchants and 
others interested in the China Clay industry at the offer for 
sale in the St. Austell Lecture Hall, by Mr. N. F. Bellamy (of 
Bellamy and Duff), of the Alseveor and Trethurgy China 
Clay Works. The sale was by order of the receiver appointed 
by a debenture holder. Higman and Hubbard were the 
solicitors, and Mr. J. Keay, chartered accountant, was the 
receiver. The Alseveor Works embrace an area of about 
374 acres, and comprise the China Clay pit, about Ioo feet 
deep, with 120 ft. shaft, the buildings and machinery, micas 
130 ft. long and 12 runs wide, four settling pits and concrete 
water storage tank, and a pipe line from works to dry about 
3,296 vards long. The dry is situated at Tregrehan. The 
Tregrehan works embrace an area of about 50 acres, and com- 
prise the pit, about 65 ft. deep, with shaft 20 ft. deeper, 
buildings and machinery, micas 91 ft. long, with eight runs, 
four settling pits, three mica catch pits, mica runs and settling 
pit. The dry is situate at Garker. Plant and tools, and 
stocks of wet and dry clay were included in the sale, but the 
stocks were to be paid for by the purchaser at valuation, in 
addition to the purchase price. The works were first offered 
together and then separately, but no offer was forthcoming 
in either case. The properties were therefore withdrawn. 


New Consolidated Mines of Cornwall 


At the statutory meeting of the New Consolidated Mines 
of Cornwall, Ltd., held on Friday, April 1, the chairman, 
Mr. Henry Van den Bergh, in presenting the report, said that 
the whole of the 5,000 shares at present issued had been applied 
for and allotted and the sum of tos. paid up on each share. 
Referring to the company’s operations, the chairman said 
that—so far as could be seen by the results of the first two 
months’ trading in Cornwall—the removal of the organisation 
from London to the centre-point of the industry was justifying 
itself to the fullest extent. Not only could a far better 
control be exercised over the numerous qualities of clay 
offered and sold, but also the shipments could be properly 
supervised and mcre direct attention paid on the spot to 
customers’ requirements. Many of the difficulties experienced 
in the past had been due to the lack of these important facilities 
and, judging from the satisfactory amount of business which 
the company was already doing, and the increasing number of 
new orders that were being received, the new arrangement 
appeared to be giving general satisfaction. Given a fairly 
normal period cf trading ahead, without any strikes or other 
serious industrial disturbances to cause a setback, there was 
every reason to look forward with confidence to the future 
development of the business. Possession of the new offices 
secured in Duke Street was being taken on the following day, 
and with the increased accommodation which they provided, 
the company’s programme of expansion could now be tackled 
to the fullest extent. 


Dental Porcelain 


When porcelain is used in the manufacture of artificial teeth 
the requisite materials are employed in different proportions, 
and various methods are adopted. In one of the latter the 
felspar is crushed, hand picked, and ground in a dragmill. The 
ground felspar is mixed with kaolin, quartz, and a little starch 
and gum. Various oxides are employed to tint this mixture. 
The teeth are made in bronze moulds, paste of the desired 
colour being laid on to the different parts of the mould. In 
order to bake the mixture lightly, the mould with its contents is 
heated under pressure. On the removal of the teeth they are 
dressed and burned in a gas muffle on trays made of fused 
silica. To ensure external fusion without warping, the teeth 
are submitted to the shortest heating permissible; annealing 
in a separate furnace follows. When the metal pins, employed 
to fix the teeth to the plate, are made of platinum they are 
inserted prior to burning the teeth. On the other hand, when 
pins of base metal are introduced, they are usually soldered 
to platinum tips after the teeth are burned. Experiments on 
the manufacture of dental porcelain at temperatures sufficiently 
high to permit of base metal pins being burnt in the teeth have 
not proved satisfactory. 

The following are some of the porcelain compositions in 
commercial use : 

1. Felspar, 81 ; clay substance, 4 ; and flint, 15 per cent. 

2. Felspar, 80; quartz, 20; bone ash, 5 per cent. 

3. Felspar, 89 ; flint, 3°8 ; sodium carbonate, 4’0 ; 
carbonate, 2°7 per cent. 

4. Felspar, 61°06; flint, 29°07; sodium carbonate, 1°86; 
calcium carbonate, 4°21; potassium carbonate, 1°98 ; borax, 
0°83 per cent. 

5. Felspar, 12°02; flint, 60°49; sodium 
calcium carbonate, 7°21; borax, 10°95 per cent. 


calcium 


carbonate, 7°90 ; 

The employment of porcelain (silicate) cements has almost 
entirely superseded the use of genuine porcelain for dental 
inlays. These cements consist of a powder composed of basic 
calcium and aluminium silicate (occasionally with the admix- 
ture of beryllium nitrate), zinc oxide, and calcium aluminate 
treated with a special liquid. The latter consists of a modified 
solution of phosphoric acid. 

The following is the analysis of a silicate cement in com- 
mercial use: Silica, 37°0; alumina, 32°2; calcium, 10°! ; 
phosphorus, 1‘9; and fluoride, 1°3 per cent. On ignition, the 
loss should be about 2’o per cent. 

The liquid employed with the cement consists of sodium 
6°0, phosphorus 35'5, and water 58°5 per cent. 
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China Clay Chemist’s Wedding 

Miss Clarisse Martin Hancock, elder daughter of Mr. and 
Mrs. E. J. Hancock, of Bay House, St. Austell, and Mr. 
Evan Joseph Lewis, M.Sc., A.I.C., son of the late Capt. Owen 
Lewis, of Aberavon, Cardiganshire, were married at the Parish 
Church, St. Austell, recently. After the ceremony Mr. and 
Mrs. Lewis left for the South of France for the honeymoon. 
The bridegroom, who is an analytical chemist and China Clay 
technologist, has been associated with the West Carclaze, 
Mid-Cornwall, and the Beacon China Clay Companies. He is 
a nephew of Mr. J. P. Carter, of Fowey, managing director of 
Toyne, Carter and Co., Ltd. (the well-known shipping brokers 
and agents to the Direct Clay Lines), and is also a member of 
the St. Austell Rotary Club. The gifts received by Mr. and 
Mrs. Lewis included cheques from the West Carclaze China 
Clay Co., the Mid-Cornwall China Clay Co., and Beacon Clays, 


Ltd 
Clay Products in Canada 


The production of clay and clay products in Canada during 
1925 was valued at $9,529,691, according to finally revised 
statistics just issued by the mining, metallurgical, and chemical 
branch of the Dominion Bureau of Statistics at Ottawa. 
This year’s sales were 3°4 per cent. highes than the total of 
$9,215,077 reported for 1924. The Ontario production in 
1925 was valued at $5,195,084, or 54°5 per cent. of the total 
forCanada. Quebec came next witha sales value of $2,426,887. 
Alberta, British Columbia, Nova Scotia, Manitoba, Sas- 
katchewan, New Brunswick. and Prince Edward Island 
followed in the order named. Capital employed in the 
190 plants, including cost of properties, equipment, and 
stock on hand, cash and collectable accounts, amounted 
to $27,760,864. Employment was furnished 310 salaried 
employees and 3,826 wage-earners; their total remunera- 
tion was $4,034,075. Fuel cost $1,909,591, including 
$218,166 paid for electric power. Total primary power em- 
ployed was reported at 124 units with a manufacturers’ 
rating of 8,356 h.p. Electric motors to a total of 340 units 
were in use during the year. The amount of China Clay 
imported in 1925 amounted to 363,890 cwt., valued at 
$195,032. 


China Clay Interests Kill £15,000 Scheme 


It is generally considered that the St. Austell Isolation 
Hospital Board have acted wisely in taking the two local 
governing bodies into their confidence over the question of 
an isolation hospital], and will have the support of the rate- 
payers in their decision to defer the erection even of a £6,000 
institution for at least 12 months. Thanks to the opposition 
raised by the China Clay producers and other large rate- 
payers when the original £15,000 scheme was contemplated, 
the ratepayers have been saved a good sumof money. Though 
the 46,000 scheme would not involve such a big annual outlay 
in loan charges and upkeep, it is big enough to avoid in these 
times of financial stress. There are many ratepayers who 
are strongly of the opinion that the setting up of even such 
a modified hospital as that now contemplated is not necessary 
in a rural area like St. Austell, where the number of cases of 
infectious diseases requiring isolation are few and far between. 
Nothing could have stopped the Board going right ahead with 
their £6,000 scheme, but recognising that those who pay the 
piper should call the tune, they have sought the sanction of 
the two councils for their decision to hold up the scheme for 
another year. There is nodifficulty in getting the two councils 
to agree to that, but it is hoped that even then the councils 
will be again consulted before the scheme is started. With the 
whole area now covered with a network of water and sewerage 
schemes, and the vast improvement in the sanitation of the 
district that has resulted, there are many students of hygiene 
who question the necessity of an Isolation Hospital at all, 
and who consider that the next step to be taken should be the 
disbandment of the Board. In these times of stringency and 
rate burdens, this is an aspect of the case worth considering 
in the interests of the ratepayers, and which the China Clay 
interests in the district do not intend to lose sight of 


China Clay in Enamelling 

One of the many good practices the enamelling industry 
has acquired from the older industry of the potter is the 
employment of China Clay. 


Enamels like glass comprise the 






fluxes potassium, sodium, and calcium oxides, and the refrac 
tories alumina and silica. Silica comprises about 50 per cent 
of the final enamel and is the main ingredient producing hard- 
ness in the burning process. Alumina introduces many desirabk 
properties. In addition to producing hardness, it helps th: 
enamel to adhere to the iron base, slows down the rate o! 
cooling after fusing, thus preventing cracks and chips, and 
being capable of acting chemically both as an acidic or basic 
oxide, acts as a go-between for the fluxes and refractories 
Alumina and silica are mainly introduced into the enamel in 
the form of felspar—potassium aluminium silicate—and any 
more alumina necessary is obtained from cryolite—sodium 
aluminium fluoride. Both of these compounds contain fluxes, 
however, and when these are not required China Clay is a 
preferable source of alumina and silica. 

The chief use of clay in enamelling is for suspending in the 
slop state, and for this purpose the more plastic Ball Clays 
are used, but ignited China Clay may be added on grinding 
for the sole purpose of raising the fusing point. It is generally 
introduced, however, before fritting. A white burning clay is 
a necessity, and success depends upon it being in a fine state 
of division, otherwise it will float on the batch in the melting 
furnace, ball together, and become infusible. The usual treat- 
ment, therefore, is to dry it thoroughly and crush it to pass 
at least a 20-mesh sieve. The impurities looked for are prin- 
cipally carbonates and excess quartz, whilst the water con- 
tained is an important factor—none of these is injurious, but 
in appreciable proportions would upset the batch mixture. 
Since the average cost of materidl comprising the enamel 
batch runs from about 1°5d. to 2d. per lb., and as China Clay 
can be obtained at about Is. 3d. per lb. it is economical to use. 
Many enamellers do so, but the field is by no means fully 
explored. 


Some Characteristics of Clay 

Divergence of opinion exists with regard to the composition 
of the material from which clays derive their peculiar char- 
acteristics. It is claimed that numerous clays are the result 
of centuries of grinding, forming a film of colloidal matter 
(composed principally of alumino-silicic acids) on grains of 
non-plastic material. Doubtless other opinions apply in 
particular instances. It has been repeatedly demonstrated 
that colloidal matte 1s present in clay, and that both possess a 
number of properties which are intimately associated. Numer- 
ous qualities of clay are similar in character to colloidal gels. 
Analysts have succeeded in separating the colloidal matter 
called “‘ ultra clay.’’ When moist, this ultra clay is particularly 
plastic and excessively sticky ; when dry its adhesive strength 
is greater than cement, but on the addition of moisture the 
adhesive strength speedily diminishes. In soils, ultra clay is 
the principal binding material, hence its importance in funda- 
mental work. 

A colloidal solution is formed by a liquid medium having 
in it fine particles of clay and silicic acid in colloidal form 
measuring from those of microscopic to molecular dimensions. 
The natural aptitude of clay to settle by gravitation is over- 
come by some opposing force which contributes to maintain 
small masses in suspension for an indefinite period, and, at the 
same time, in a condition of constant motion. Clay particles 
in suspension unite and coagulate when such material as alum 
is added to the liquid. With the stoppage of motion, preci- 
pitation occurs. Some of the particles are so minute that they 
are capable of passing through the pores of common filter 
paper. Clay particles are also capable of conveying elec- 
trical charges and consequently act as ions. Certain colloids 
possess the power of absorbing other colloids and also fine 
particles of bacteria, clay,:and colouring matter. 

For the purpose of determining the size of pores in clay 
numerous mechanical analyses and microscopical examinations 
of individual particles have been made by various authorities 
with the following results: The relations between porosity 
and the percentage of voids in clay display considerable dis- 
crepancies ; this disagreement is accentuated in accordance 
with any increase in the plasticity of the clay. The rate of 
movement of water through plastic clay is very slow. A study 
of the dimensions of passages between contiguous particles 
leads to the conclusion that the viscosity of the water increases 
rapidly as the openings, through which it flows, decrease. The 
presence of water with several times its normal viscosity is 
apparently an essential condition for the plasticity of clay. 
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Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the principal Britisk 
clay ports. Registered exports of China Clay with countries of destination, and other shipping and export matters are dealt with. 











: H March 30, s.s. Pylades .............+.. March 31, Methil 
Fowey Shipping—March, 1927 March 30, s.s. Gower Coast ..........0..%4 April 9 Birkenhead 
Arrived. Name. Sailed. Destination. MEAECH 30, 9:9: Dorset Coael . «6 cic cree coe s.ccel April 2, Birkenhead 
March 1, s.s. Ravenspoint ..............March 2, Genoa March 30, 8.6. Wheatiands .....ccccseseed April 2, Preston 
March 1, MV: AQ oo .cc es ccess cca meesen 9, Salcombe MATION SE; MV BUNA sc cc cic sevedeoned April 1, Fremington 
March 1, S.s. Gouwestvoom ...........2% March 3, Amsterdam start 
March 1, s:S. Blush Rose ...............March 5, Preston me 
March 2, s.s. Carronpark .............March 8, Portland, Me. 
BOOICh 3, B06. MGR o6acccnccescesses seem 4, Ben ° ° 
March 3, M.V. Eurasia ................-March 12, Antwerp Charlestown Shipping— March, 1927 
March 5, s.s. Baron Ailsa ..............March 10, Portland, Me. Arrivals 
March 6, s.s. Delphinus ...............March 9, Skien Date. Vessel. From 
March 7, S.S. Farfield .......+++++0005 March 8, Par March 3, PERSE 56-6 36.s e owaeis.e s Rowse ows Falmouth 
March 7, S.S. PAMsy .....-sseeeeeeeeeee March 12, Weston Pt. Se Oe, OEE si 9:8.0 6 ie Reis ROK U Rhee CON ee Kingsbridge 
March 7, S.S. L@svix .... see ee eee ee eens March 10, Antwerp Ne COTE EEE ET Eee Truro 
March 9, S.S. Horm .......+++++++++++++March 11, La Palice eee Ee, F. Gi on ns vce ki ncstnasevess Truro 
March 9, s.s. Harlaw Plain ............ March 10, Weston Pt. March 8,s.s. Cromarty Firth. ........0.00eeeeeees Dartmouth 
March 9, s.S. Fellside ................-March 12, Brussels March 10, OEE ne ere ee Fowey 
March 9, M.v. August Schierloh.......... March 11, Hamburg March 12, M.v. Wilhelm Luhring ........0...00000: Methil 
March 9, S.S. Farfield .......0+.+e0000: March 12, Antwerp ee er ee Poole 
March 10, 8:6: Dovset' Coast ....56000ce0s March 12, Liverpool EO CON eo ie vice pmsenPeeies ee eames Torquay 
March 10, S.S. Avdrt se seee cece eee eeeee March 15, Leith March 17, BEE nv ccastsacedvncevcsesvcsie 
March 11, 8.8. Nadja .......-. 0+ ee eeeeee March 12, Bo'ness March 17, SS Be cee Fowey 
March II, s.s. Birmingham ...........-- March 17, Liverpool March 18, Lady Rosebery... ic cesccscnves Truro 
March 11, M.v. Donald & Doris ..........March 18, Rochester Meat GS, NOME oes dain ob och wedt ewan’ oeeee ore Exmouth 
March 12, S.s. Mourne aes eee eee eee March 15, Bristol March 18, Mary Miller .........0.0.e00e0+++++Newport 
March 12, M.Vv. Wilhelm Luhring .........March 17, Charlestown IO NNNNIO Sacre sccsinseecne es uuedaee Waterford 
March 12, S.s. Brier Rose......++++0+0+05 March 15, Manchester eee 22. OS, COMMENED 655s sc dccosecveesererenees Plymouth 
March 12, s.s. Tynebridge ...............-March 18, New York RAO AGS MMI so osb 6a 526iad a caidala'Ses hobancee Topsham 
March 12, M.V. Mayblossom..........+++-- March 15, Plymouth Ws PN org. oi asics oe ado ways, @ we eis wyleree Dartmouth 
March 13, 8:8. TINGE MOG 20.5.2 6 cose ees March 16, Runcorn March 28, PARMAR ANIMES on 655 5: Sian i gos ee cd ela Oe Truro 
PROKOR: 03) BB. TAGE soc ccikcceeiwceen ss March 18, Garston ’ act 
March 13, s.s. Enid Mary ..............March 19, Antwerp Sailings ne 
PERCH 53, MV) FORGE 6560 sia bin see aces March 18, Bremen Date. Vessel. Destination. 
BAAN T4; S28. CSSOA a6 oss ose so 0s 0sce o RON 1g, Genon March 1, LAdV ABneS. ce eee cece e cece eeeeeees London 
March 14, s.s. Annchen Peters ...........March 17, Harburg March 5, Jane Banks... 66. cece cece cece eed Aberdeen 
March 14, M.v. Anna Kirstine............March 18, Rudjkoping March 7, S.S. Glenv0se....... ec cece eee cence eens Sunderland 
March 14, M.V. Janthe...................-March 18, Gravelines March 9, s.s. Cromarty Firth... ...00+seeee eee Leith 
March £5, S:6; OUAYSIGEr .65 ioe c cance March 18, Brussels March 10, S.S. G01 6.6.60 cece e eee e eee eee ees Rochester 
March 15 s.v. La Revanche ...........+: March 17, Charlestown March 10, s.s. T. W. Stewart......0.600e eee e eens Rochester 
March 15, s.s. Porthleven ...............March 17, Par March 11, Wellington... 0... eee c cece ceeeeeees Goole 
WAGON 10; SEN AIE soi deen caiacudvone March 18, Granton Se BW, MON 6 oa i see esisccscwessedeses Hamburg 
March 16, s.s. Glenbrook ...............March 19, Gravelines March 18, S.S. Condor. ....... cece cece cece eee eed Antwerp 
March 16, s.s. Haardvaade..........00005 March 23, Brussels March 19, J. Milton 6.0 cece e eee e eee eees London 
March 16, s.s. Gower Coast .......-.0000+ March 19, Liverpool March 19, S.S. NOVVIX oe eee eee eee eee eee eee ees London 
Match 17, SS. ZAGNSWOOM o4. 6:5:06 0008s March 22, Amsterdam March 22, Lady Rosebery «26.0. 00ecereeeeeess Snodland 
Mie cle 58. Sb FEO conc  oscc kw cclwndon March 22, Pasages DenCe 25, MV. Peseneet CUMMING: 12 ied se Cine eines Rochester 
March 18, s.s. Guelder Rose .............March 23, Weston Pt. March 23, S.S. Beeston ©... 60.0 cece e cece ee ee eee ed Aberdeen 
Ma 5G; GO DEOUY a6 256 shite accuse March 19, Preston March 23, La Revanche ... eee eee eee e eee ees Nance 
March 20, s.s. Primrose ................March 24, Antwerp a. SO CO oo ao a 6 aired nae sale alecls Gravesend 
March 20, s.s. Baron Garioch .......0.06. March 25, Portland, Me. March 25, S.S. Agdiy ... cece cece e eee eee eee eee ceed Antwerp 
March 20, M.vV. Kurt .............+.++.++March 24, Hamburg March 25, S.S. Eastoft.. Dette eee nett nett eee eee Gravesend 
March 20, s.8. Holmewood ....5. 66.2000 March 24, Baltimore March 28, Mary Milley .... 60... cece e eee eeees Rochester 
March 20, s.v. Alice Williams ...........March 19, Par March 29, EATEN 5.9) dias <R Dial Gd Be Sa Sars ee Snodland 
March 20, s.v. W. E. Gladstone ..........March 28, Plymouth 
MArCh 21,-8:V. PAW. ocinconscvvcwrwevened April 4, Dunkirk sy q 
March 21, s.s. Brier Rose...............+March 28, Runcorn Penzance Shipping—March, 1927 
Mae 23. SIM Ue cose su4s 4s s bee's March 26, Gravesend : aay 1s 
March 23, S.S. Southwell..........0..000: March 26, Rouen Arrived. Sailed. Destination. 
March 23, 8.8. OVIONG ........55.+...+..March 26, Antwerp March 2, s.s. Westdale, of Liverpool ... March 5, Northfleet 
March 23, s.s. Miriam Thomas..........+ March 25, Preston March 11, M:V. Grit, of London......005: March 17, Purfleet 
March 23, s.S. Christina ................»March 26, Antwerp March 10, M.v. Steiermack, of Germany . March 24, Hamburg 
March 23, S.s. Mourne ........0.eeeeees March 25, Runcorn March 28, s.s. Gyife, ot Gothenburg ..... April 1, Baltic 
WATE 25; 96-B. SI og. ois 5600s 00 058 March 24, Par 
March - s.s. Foy . wh SU Aa RASS Sey we March - Gravesend 
WC 26, BS: SOON nas iccc cees Se Seas March 29, Antwerp Par Harbour Shipping— March 1927 
March 24, s.s. Jolly Angela .............March 28, Ridham : . 
March 25, s.s. Edenside ................March 29, Par Arrivals 
March 25, SS. Freignqey .6.6...6i60656000000: March 26, Par Date. Vessel. From 
BEASCH 25, SB."SIOCR FORCE 6 6.626 .g srw 9 69 a0 March 30, Runcorn DORYCH 2B, SG. GeQUueNtll 60 oso cine ceases se eoneeees Plymouth 
BIGSCR 24, BB: BEIM 6 6: o:6:0050.60:6.00:9'0 050% March 29, Gravesend ee 2, SO es 55's oe oie cats er snns dees Guernsey 
I 0, Ri I oie 68 85 oe we eww March 29, Antwerp ee SO, I o's oak a ccignde ce wen< seo ae Charlestown 
Mate 29, S:0. MAVWIONG, 66.6.0 ce aseees . RE AO Br IRIE eaiieis 60 esate Heiwedas Sones St. Briex 
Ee ry ee 2g LS Dae . eB a Se a MS ee ee Fowey 
March 28, sS.S. Floventino ....ccccccccece March 29, Genoa ; March: 36; CENNCARERE 0h oss ie eiisien cee seee Chichester 
ee ee eee ee Cec March 30, Bo’ness Ee ee eee eee TT eee eee Plymouth 
March 28, 8.8. Aspholmt ......cscccscevesd April 1, Christiansand, March 12, s.v. Georges Raymonde .......0..5000005 Dieppe 
March 28, M.V. Romanté ......ccccceeeeed April 1, Gijon EOS EP eee errr eer er eee Portreath 
March 28, MV. TAGOGONE occ cies cicsnes March 28, Mevagissey jo SR a AW, Oo a eer Cowes 
March 20, s.s. Wheatsheaf .........2...04 April 1, Preston Ge ed, EE ED 5.5 5c si ehidacieseceeccas Plymouth 
March 29, s.v. Francis & Jane .........44 April 1, Charlestown ee 1 I oes a sigs Wines see ko 5ucnn ee Fowey 
Ss OF. DR PD 6 9 5. 06 6 6:0 0s He a008 April 1, Grimsby ee ee ee Fowey 
MATCH 90, BV. BOG occiccveccsvescccces March 31, Charlestown ee ee I cc eceacabwedesedewa Pentewan 


WAI WOES, PONY soca sc ktetaees .April 2, Ridham jo a SD ge SA ee eee Totnes 
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ot ee ae Be Sere ee Exmouth 
et eS ee ee) ees eee Blyth 
OE, EE. sci ose epee sek ve enka dh be Torquay 
oe SS ak eR aes en eS” Falmouth 
Ree 2 SE SE Oe ccc cis ensnbbaecdeeseeeneen Antwerp 
ee ee ee ree ers . : Dartmouth 
of ee eee ee a Fowey 
Sailings 

Date. Vessel Destination. 
oe ey ee ees Sere ae eee Gravesend 
ee ee eee Preston 
ee: © Ce: CA ois ccce ee cdssns cde eee sane Weston Point 
Set. 2 Stee NR! |G nics pk GR Sct wie Sb ue M's kok wD Larne 
ett Se ee Serer Runcorn 
ee ee ee ei Gloucester 
cn vital A Ae co a SS eee London 
lee BS OO a Se ea Glasgow 
a TD eee ere Fowey 
OS a ee ee ee Plymouth 
ee RRA Ce cosas vtaesseibnce ew eensn® Rochester 
ee CN ND oes cs oe se SEa aS eube Preston 
A ON 555s 65s 20h sb ose eoaen es Pentewan 
at 8 Ane Ua eres rey y Plymouth 
tal th ebb oe lee eT TT Larne 
oR es Preston 
ct ee ee ee Gravesend 
March 27, s.v. Georges Raymonde ..............+-+++ Paimpol 
March 30, s.s. Freighter ...0.!.4 Mba 6 chausaeees cee Pentewan 
RENE DOP: RUE oo bn ns os<s ex teeeenk sued oe Rochester 





Par Harbour Tide Table, May, 1927 


(British Summer Time Throughout.) 


Day of 

Day of Week. Month Morning Afternoon Height. 
ee ee . nee > 5-55 SY aa 14.1 
Monday ....... 2 6.41 7-4 Hees 14.3 
Tweeday........ 3. aa his 7.26 PeaT faeces 14.2 
Wednesday a owe 8.8 J ee 3:7 
eee 5 8.50 9.11 sees 12.9 
[eae oe OcSE -s<<> Gree: -csaie 11.8 
satuniay ...... ee! ae 10.8 
SO ee D «sss SRE. LS ae 9.10 
Monday ....... 9 DEED: .a<s> 9. 
Le , eee 10 0.50 teee “enn 9.5 
Wednesday .... I! 2.14 RED) sae 10.0 
Thursday....... 12 5.21 3.50 10.8 
2 eee 13 4.16 4.35 [2.4 
Saturday ...... 14 4.58 ‘27 II.11 
eee 15 5-35 5-52 i2<3 
a SS 16 6.9 6.26 12.5 
ee 17 6.44 7.1 12.6 
Wednesday .... 18 7.57 7-33 12.6 
Thursday....... 19 7.50 8.7 12.4 
Ct Se 20 8.24 8.42 12.0 
Saturday ...... 21 9.1 9.21 11.6 
see BR. *c5 a> 9.42 10.5 11.0 
eee 2 okie i a ee 11.0 10.6 
i. See Dai aes II. 33 10.2 
Wednesday .... 25 0.9 0.45 10.3 
Thursday....... 2¢ 1.29 2.8 10.11 
Lo See 27 2.43 3.15 11.9 
Saturday ...... 28 3-44 4.12 12.7 
sundgay ........ 29 4-39 5-5 13.2 
SEN. eb h6 550 30 5.30 5-50 13.60 
i. ers ae 31 a er a 13.6 

E. CLEMENS, Harbour Master. 





China Clay Imports for March, 1927 


A RETURN showing the registered imports of China Clay 
(including China Stone) into Great Britain and Northern 
Ireland from the several countries of consignment during the 
month of March, 1927, indicates that 100 tons, value £140, 
were imported from Belgium, and 9 tons, value {14, from 


Greece ; the total being 109 tons, value £154. 





March Deliveries 
Quarter’s Total Nearly 20,000 Tons below 1926 
THE expected spurt in turnover for March was not realised, the 
aggregate total of business done having been 345 tons below 
that in the shorter month of February. Taking the figures 
separately, China Clay deliveries were 538 tons better, and China 
Stone deliveries 1,116 tons better, but there was a drop of 2,008 
tons in deliveries of Ball Clay. Compared with March last year, 
this year’s figures showed decreases in every section :—China 
Clay, 8,539 tons; China Stone, 184; Ball Clay, 669. The 
otal difference on the aggregaté was 9,392 tons. On the three 


months this year compared with the corresponding three 
months last year, the total tonnage is down by 19,294 tons, 
China Clay being responsible for a decrease of 20,359, Ball Clay 
for a decrease of 251 tons. In the China Stone section there 
was an increase of 1,316tons. The details of this year’s tonnage 
compared .with last year’s are as follows : 


Cuina Cray. CHINA STONE. Bai CLay TOTAL. 
Tons. Tons. Tons. Tons. 

Port 1927. 1926. 1927. 1926. 1927. 1926 1927. 1926 
Fowey..... 53.552 63,573 4,546 4,983 555 1,224 58,653 69,750 
Charlestown 4,909 4,167 4,909 4,167 
, ae 3,308 3,159 603 350 3,911 3,900 
Plymouth . 1,889 2,674 1,889 2,674 
Penzance .. 1,612 335 1,612 335 
Falmouth . 260 183 260 183 
Newham .. 158 158 
By Rail.... 5,324 4,744 5,324 4,744 
March - 70,854 79,393 5.149 5,333 555 1,224 76,558 85,950 
February .. 70,316 81,33 4,033 3,166 2,563 1,558 76,912 86,055 
January ... 65,955 66,760 4,375 3,742 2,569 3,156 72,899 73,658 
Three months 207,125 227,484 13,557 12,241 5,687 5,938 226,369 245,663 





China Clay Exports for March, 1927 
A RETURN showing the exports of China Clay, the produce or 
manufacture of the United Kingdom, from the United King- 
dom to each country of destination as registered during the 
month ended March 31, 1927 :— 
CHINA CLAY 
QUANTITY VALUE 


COUNTRY OF DESTINATION. 


Tons. f 

(TT eS rahi kek. ei eer er 400 435 
A ee ee i eee ee ee 679 677 
RO ee Se re ee 594 ef 
| SS es ee ee ee 2,188 2,904 
LO Se Te Pe er Terr eT a he 8 30 
| ee eee 2 ne EEE 3,905 8,902 
oe ree ere ree ere eee ere 3,523 7,061 
a Tr er iT eee re eee eT oe 6,892 11,969 
UMEMNG 25th sts a5 7s Sie Pree ns OTe AIS wid Wiole os 8)se wes 1,981 2,882 
Lo Er er er ee OR ee eT ree 20 80 
MID 5 Gin is KG oe Rin Ss ws Ke pO OAS CR Mis isso 1,098 2,627 
IRN sists oveie atime Git aie Wes oe sip! p se wei le ine Seis 2,435 6,131 
Ll ee ee eee ee ee ee 15 28 
[GS Lia sku ivies hess a es eR eS ee Kees 18 gI 
SRO posses cea sheen pase Shee aoe Reb oe sss 53 340 
United States of America ........cesesecseees 21,038 43,878 
ee eee ee ee, rE) Te ee So 340 
[RMI Sos 6 eh shew e pa es Se Ke eh pie Oe I 12 
ee OT Eee ee CE eet ia 5 18 
a Ee ne ee ay rr er 15 40 
ns a ASE EE 5 wo dS de pe ea ees os 1,330 5,074 
Re ear ene ery ewer ee eae 149 521 
ee ee eee Pe ee eS ee 38 320 
ge) | ee ee eer eer a I 9 
ee te er rere hey eet ee Te 2 7 
SIN UR IRIPIIED NI ed es a aa es LD II 31 

SUG Ss Ka aden s Ooi ok se se siee aes 49,479 96,846 





Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. . The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but suck total may have been reduced.) 

BLABY BRICK AND TILE CO., LTD. Registered March 
10. £2,500 (not ex.) charge, to Bank; charged on lands at 
Glen Parva. 

STENALESS CHINA CLAY 
Registered March 7, £1,000 debs. ; 


Satisfactions : 
BARNES AND SEAGER, LTD., Portsmouth, paper manu- 
facturers. Satisfaction registered March 7, £2,000, registered 
October 7, 1925. 
MEAKIN (J. AND G.), LTD., Hanley, earthenware manu- 
facturers. Satisfaction registered March 10, £1,500, part of 
amount registered May 3, 1909. 


Cco., LTD., St. Austell. 


general charge. 
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The China Clay Trade Review 


The Official Organ of the China Clay Industry and the only Journal specially devoted to its interests. 
Published in the third issue of “ The Chemical Age” each month. 





All Editorial communications should be addressed to the Editor, ‘‘ The China Clay Trade Review,"’ Benn Brothers, Ltd., Bouverie 
House, 154, Fleet Street, E.C.4. All communications relating to Advertisements, Subscriptions, etc., should be sent to the Manager, 


“The China Clay Trade Review,” at this address. 


Telegrams—“ Allangas, Fleet, London.” 


Telephone—City 0244 (10 lines). 





The Trade Outlook 


As with so many other industrial undertakings that have 
issued their reports for last year, English China Clays, Ltd., 
the biggest individual concern engaged in the China Clay 
industry, has to record a serious falling-off of profits owing 
to the drain made upon its resources by the general and 
coal strikes. Though the inroads made upon the industry 
have been serious, so far as English China Clays, Ltd., is 
concerned they are not irreparable nor so deep as might 
have been expected, when it is borne in mind to what an 
abnormal figure the price of coal rose and how working 
costs were increased. 


English China Clays Experience 

The remarks of the chairman (Mr. Reginald Martin) at 
the annual meeting of the company make interesting 
reading, and while directed more particularly to showing 
the experience of his own firm, may be taken in many 
respects to illustrate the experience and outlook of the 
trade as a whole. It is interesting to note, as an instance 
of commercial probity, that the company honoured their 
contracts as regards price in the letter as well as in the 
spirit, a thing they were not bound to do in view of the 
saving clauses in contracts relating to interruption of trade 
by strikes. It must, therefore, be counted for righteousness 
to English China Clays, Ltd., and other firms who acted 
similarly, that they did not pass on the burden to the 
consumer, but bore it themselves. Consumers, therefore, 
ought not to cavil at the increases in prices of certain 
grades of clay that came into operation at the beginning 
of this year. 
Effect of Duty on Translucent Pottery 

As producers of the chief raw materials required by the 
pottery trade, the China Clay industry is hoping that the 
import duty on translucent pottery may give a much- 
needed fillip to the home pottery industry. As the trans- 
lucent pottery makers of other countries mainly use their 
own domestic clays for this class of ware, and import very 
little English China Clay and China Stone for the purpose, 
the China Clay industry will clearly be the gainer by any 
considerable increase in production of translucent pottery 
at home. 


Cotton Trade Demand 

With the protracted disturbances to trade in China 
and their adverse influence upon production in the Lan- 
cashire cotton mills, the prospects are not promising for 
any enhanced demand for China Clay in this quarter, but 
a growing demand for the supply: of cotton mills in India 
may counteract the effect of the Chinese upheaval on 
Lancashire business. 
Competition in Best-Clays Markets 

The absorption by English China Clays, Ltd., of the 
North Goonbarrow China Clay Co.’s production and selling 
business restricts still further the number of individual 
firms producing best clays. North Goonbarrow has long 
had the reputation of producing one of the highest-grade 
clays on the market, for which there has always been a 
big demand at a very high price. English China Clays, 
Ltd., have, therefore, done a good stroke of business in 





carrying through the deal, and thus adding to their already 
big range of best clays. The “ deal’? means more than 
appears on the surface, for it still further limits the scope 
of supplies of best clays available for purchase by American 
middlemen buyers who supply consumers in the States, 
where English China Clays, Ltd., have their own direct- 
to-consumer service through the China Clay Sales Corpora- 
tion centred in New York. We understand that this 
new coup of English China Clays, Ltd., has caused some- 
thing of a flutter in the dovecotes of the American middle- 
men buyers of our home-produced China Clays, it being 
of best imported clays that American consumers stand most 
in need, because, while there is an abundance of common 
white clays in America, deposits of best clays of the 
character of our best English clays are few and far between. 


The Position of American Middlemen 


There is something of a tussle going on in the States over 
the capture of the best clays market in America, and the 
parties who possess or can supply it are the most likely to 
extend their business in this branch. If the American 
middleman merchant cannot, through restricted supplies 
on this side, adequately supply that market, he may be 
driven to leave it to such direct-from-producer-to-consumer 
producers as English China Clays, Ltd., or seek to get his 
customers interested in domestic produced clays of 
inferior qualities. What the upshot of the contest will be 
remains to be seen, but let us hope it will not be to the 
eventual detriment of the home China Clay industry. 

The development of markets for our China Clays in the 
States has been due to a large extent to their cultivation 
by American middlemen who have pushed the imported 
article with great persistence in the face of the much 
“ boosted ’” but much less favoured domestic article. This 
being the case it is undesirable that anything in the nature 
of antagonism should arise between our producer merchants 
and American middlemen-merchants, such as would force 
the latter to transfer their allegiance from our home-pro- 
duced clays to those produced in America. It should be 
possible for some basis of accommodation to be found 
so that the valuable connections held by American middle- 
men shall not be lost to our home trade through any feeling 
of pique, however unwarranted or unjustified that may 
be, provoked by the idea that they are not getting or may 
not get a “ square deal.”’ 


A China Clay View of the Budget 


Giving his opinions upon the Budget, Mr. W. H. White- 
way-Wilkinson, of Whiteway and Co., China Clay mer- 
chants and shippers, Newton Abbot, said: ‘‘ The Budget 
does not give much encouragement to the supporters of 
any political party in regard to economy. The present 
indications, and also the appearance of the future, show 
that we are going back to pre-war competition. Other 
countries are competing with us, and we are still being 
saddled increasingly instead of decreasingly with the bur- 
dens of taxation, which does not put us in any more favour- 
able position to meet the situation. On the contrary, this is 
going from bad to worse. The terrible part of the thing 
is the complete supineness in visualising the extreme 
gravity of the position from a trade point of view.” 
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1926 Strike Sequel 
Report of English China Clays, Ltd. 


TueEfunsettling effects of last year’s strike on the China Clay 
industry is emphasised by the balance sheet of English China 
Clays, Ltd., the biggest firm engaged in the China Clay industry, 
showing a drop in the net profits of over {25,000—from £83,018 
in 1925 to £57,621 in 1926. 

The directors in their report state : ‘‘ The direct and indirect 
effects of the general strike and the coal strike are the main 
causes of the decline in profits, and the effect will be felt in 
the early part of this year. The directors express regret that 
the negotiations for the formation of another association failed.”’ 
The following reference is made to the amalgamation of the 
interests of the North Goonbarrow China Clay Co., Ltd. 
“The company has since December 31, 1926, acquired the 
whole of the shares of the North Goonbarrow China Clay Go., 
Ltd. In pursuance of the contract under which those shares 
were acquired, Mr. Hart Nicholls has been appointed a director 
of the company.” 

Distribution of Profits 

In reference to the utilisation of the profits of the company, 
a final dividend of one per cent. is declared on the ordinary 
shares, making 3 per cent. for the year, absorbing a total of 
£38,070. The payment of 7 per cent. dividend on the prefer- 
shares for the year absorbed 421,333 3s. 8d. These 
dividends account for a total of £59,403 3s. 8d. The net profits 
on the year, £57,621 12s. 4d., plus £11,175 18s. 2d. brought 
forward from the preceding year, made available for distribu- 
tion 1os. 6d., so that after meeting the amounts 
required for dividends for the year there is a balance to carry 
forward of £9,394 6s. 1od 

The balance sheet shows that of the authorised capital of 
the company (£2,000,000), 307,186 of the 400,000 seven per 
cent. {1 cumulative preference shares have been issued and 
1,269,000 of the 1,600,000 {1 ordinary shares—total 1,576,186. 
The general reserve was increased 425,000 to £30,000. Invest- 
ments stood at the end of the year at £91,655 IIs., against 
£111,921 3s. 6d. in 1925, and cash at bank and in hand at 
£21,049 12s. 11d., against £55,397 18s. 9d. 


The Aanual Meeting 

At the annual meeting on Tuesday, April 26, presided over 
by Mr. Reginald Martin (chairman and managing director), 
the chairman, in moving the adoption of the report and 
accounts, recalled his view a year ago, when he had ventured 
the opinion that the prospects for 1926 appeared to be encour- 
aging, provided nothing unforeseen occurred to upset the trade 
generally. Within a very few days that precaution had 
unfortunately been fully justified, as the general strike and 
miners’ strike effectively checked the trade improvement that 
was undoubtedly making itself apparent, and their company 
had suffered in common with the rest of the trading com- 
munity. Excessively high prices, combined with low efficiency 
of fuel, had made a very serious increase in cost of production, 
no part of which they had been able to recoup, because, being 
under contracts which extended to the end of the year for the 
sale of the company’s products, the board had felt in honour 
bound to fulfil them. Another contributory cause of the 
decrease in profits had been the failure of the negotiations 
for the formation of an association of China Clay producers, 
followed by a further drop in the prices of the lower-grade clays. 

In such adverse circumstances the Board were agreeably 
surprised at being able to submit so satisfactory a result of the 
year’s working. (Hear, hear. 

As regards shipments, 1926 must be looked on as a remark- 
able post-war year in the China Clay trade, taking the abnormal 
industrial conditions into consideration. The total for the 
trade had been 870,000 tons, or only about 60,000 tons less than 
1925. Satisfactory expansion had taken place in exports to 
America, India, Germany, the Netherlands, Belgium, Finland, 
and Sweden, and the home market had absorbed more than 
could have been reasonably expected. Consumption in 
France, Italy, and Spain showed a slight reduction. Improve- 
ments and extensions had been made at the various works of 
the company during the year, and within a short time prac- 
tically the whole of the uneconomical plant would have been 

liminated and the works equipped with up-to-date machinery. 
The fire which occurred early in October at the head office had 
fortunately not been attended with serious consequences, and 
the damage hai been fully recovered by insurance. 


ence 


£03,797 





North Goonbarrow Deal 

A matter of particular interest referred to in the report was 
the acquisition of the whole of the shares of the North Goon- 
barrow China Clay Co., Ltd. The deal had been effected on a 
mutually satisfactory basis, and the directors were satisfied 
that it would prove a great asset to the company. Not only 
was the property one of first-class importance, equipped with 
modern plant, capable of producing a large quantity of 
highest-grade clay at low cost, and possessing large reserves 
but, owing to the close proximity of the work to the Great 
Beam and Goonbarrow pits belonging to English China Clays, 
it offered possibilities of effecting considerable economies on 
the working of those two properties. Mr. Hart Nicholls, 
who had been sole managing director of the North Goonbarrow 
China Clay Co., Ltd., had consented to join the Board of 
English China Clays, so that the company would have the 
benefit of his lifelong experience. 

Without being over-optimistic he thought he could predict 
that 1927 would prove to be a more prosperous year to the 
company than its predecessor. The import duty on translu- 
cent pottery should give a much-needed fillip to the home 
pottery trade, and though Lancashire was suffering at the 
moment owing to the disturbances in China, as soon as the 
conditions in that country became more settled, the staple 
trade of the country would undoubtedly improve rapidly. The 
reduction in the Bank Rate would be of great assistance to 
trade generally. 

Mr. T. Medland Stocker, J.P. (managing director), seconded 
the motion, which was carried unanimously. 





National Association of Clayworks Managers 

Lecture by Mr. A. B. Searle 
AT a recent meeting of the Sheffield Branch of the National 
Association of Clayworks Managers, with Mr. Frank Russell 
in the chair, Mr. A. B. Searle, one of the vice-presidents of the 
Association, gave a short lecture on “‘ Brick Earths” in which 
he described some of the remarkable properties of the materials 
used for brickmaking. He showed a sample of dried clay, 
which after it had been examined by all present and pro- 
nounced by some to be a good brick clay, he declared, had 
ruined more people than any other brick clay in the country ! 
He explained the reason for some of its unexpected properties 
and the difficulties experienced in working it, and passed on 
to a description of other troublesome brick-earths and other 
kinds of clays. He astonished some of the members by 
declaring that it is almost impossible to define the meaning 
of the word clay satisfactorily, and described a material which 
was highly plastic when wet, shrank when dried and had almost 
all of the recognised properties of clay yet was of an entirely 
different chemical composition. This, he suggested, was only 
one of the difficulties experienced in trying to investigate the 
true nature of clay. 

After describing some of the difficulties in interpreting: 
analyses of clay and stressing the importance of other tests 
before reaching definite conclusions, the lecturer explained 
some of the troubles caused by impurities in the clay, and dealt 
especially with “black cores,’’ ‘‘ carbonaceous matter,’’ 
‘shale oil’’ and “‘ scum,’ but left the subject of “‘ lime ”’ to 
a future occasion. He also dealt briefly with the subject ot 
excessive shrinkage. ‘‘ The reason the fundamental nature 
of clay is not better understood,”’ he said, ‘ is to be found in 
the nature of the material itself. It is not due to lack ot 
attention on the part of scientists or of practical men, but 
to the inherent difficulties in the work of investigation 
Similarly with plasticity, which varies so much from one clay 
to another and is so greatly affected by apparently trifling 
changes in the proportion of some ingredients. It is, of course,’ 
the fascination of the subject which makes these unexpected 
changes so interesting, which stirs up all managers and other 
clayworkers to do their best with the material, which keeps 
everyone who has to work with clay in a state of wonder as to 
what will happen next and, in short, makes brick-earth one 
of the most interesting materials in the wide, wide world.”’ 
After the lecture there was an animated discussion which 
lasted almost as long as the lecture itself. In it many prac- 
tical questions were raised and answered in various ways, 
and all present agreed that no technical meeting could have 
been more enjoyable, more instructive, or more practically 
useful. 
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Recent Patent Specifications Accepted 
Rock Drills and Ropeways 


The following are abstracts of recently accepted specifications of new patents of machine vy of particular interest to the China 
Clay and China Stone industries. 


Rock Drills 


250,340. Rock Drills. J. L. Holman, “ Veor,’’ Camborne, 
Cornwall, and A. T. Holman, “ Tregenna,’’ Camborne, 
Cornwall.—The forward fluted end of a piston hammer is 
indicated at 1, and between it and the drill bit 2 is an anvil 
block 3, which is formed with a flat 4 along its lateral face. 
This flat affords a passage communication with both end faces 
of the anvil block—that is to say, it affords a passage between 
the forward end of the hammer cylinder (through the medium 
of the flutes in the portion 1 of the hammer piston) and the 
space in the drill chuck forward of the anvil 3. Exhaust ports 
5 are formed, partly in each of two parts of a dog or like 
clutch, comprising a driving connection between a sleeve 
clutch 6 in which the anvil block 3 slides and a turning member 
7 therefor, which member is a sleeve rotated in a well-known 
manner through part 1, and a ratchet mechanism operated 
during the oscillatory movements of the hammer piston. 








250,340 o 7 


The anvil block 3 has a central bore, through which passes 
the water-tube 8, and there is a good sliding fit between these 
two parts and also between the anvil block and the chuck 
sleeve 6, except for the flat 4. It is found that, in normal 
operation, such motive fluid as passes the fluted portion 1 of 
the hammer piston will have free access to the exhaust ports 5, 
as this passage of motive occurs mainly at the time that the 
anvil block 3 has been moved forwardly by the impact of 
the hammer. Such tendency as exists for the motive fluid 
to leak past the anvil block through the passage afforded by 
the flat 4, without escaping through the ports 5, is small, and 
the quantity thus leaking past is insufficient to cause any 
material difficulty with the production of the fine dust which 
is formed. The passage afforded by the flat 4, however, has 
an advantage in that any water which may accumulate in the 
chamber surrounding the end of the drill bit and forward of 
the anvil block 3 can readily escape through the passage and 
through the exhaust ports 5. (Seven claims.) 


Aerial Ropeways 

250,706. Aerial Ropeways. G. A. 
Street, Westminster, London, S.W.1.—The two circular 
frames 1, I are carried by wheels 2, 2 and support rails 3, 3 
upon which the tub or wagon 4 is run directly into the tippler 
and securely locked by any suitable means. The wheels 2, 2 
are suspended from a ropeway, preferably through the inter- 
mediary of a beam 6, which is provided at one end with a 
bracket supporting a pivoted catch adapted to engage in a 
slot in a flange 10 extending inwardly of one of the circular 
frames 1. The tub is held so that its centre of gravity when 
loaded is sufficiently offset from the point of suspension of the 
circular frames to ensure that the tub will be automatically 
tippled under gravity when the said catch 8 is released from 
its slot. For operating the catch is employed a half-nut 11 
engaged by a screwed rod 12 driven by a flexible shaft from one 
of the wheels of the conveyor. Rotation of the rod moves the 
half-nut up against a tail 8a of the catch 8 and releases it from 
the slot at the appropriate time. When the tippler is inverted 
a lug mounted on one of the circular frames engages one arm 
of a lever which rotates the square shaft 18 upon which the 
said lever is slidably mounted so as to lift the half-nut out of 


Main, 47, Victoria 


engagement with the spindle, the half-nut being carried by 
the other arm of the lever. With the shaft also rotates a 
pawl-controlled ratchet so as to hold the half-nut out of 
engagement with the screwed rod, whereupon the half-nut 
runs along the square shaft by gravity. The lever is preferably 
mounted on the square shaft by means of four rollers, to 
facilitate its movement along the shaft. When the conveyor 
reaches the loading point, a fixed lug engages a tail of the 























250,706 


aforementioned pawl so that the,latter is lifted from the 
ratchet, and the lever which effects the lifting of the half-nut 
returns to its former position under force of gravity or the 
influence of a spring or weight. By providing an adjustable 
stop in connection with the retractive movement of the half- 
nut, the point along the ropeway at which the catch is released 
from the slot, which is dependent upon the length of the 
screwed rod requiring to be traversed by the half-nut, can be 
accurately determined. (Nine claims.) 





New Civic Head of Clayopolis 

Mr. F. W. Metron, of the old-established China Clay 
cooperage firm of John Knight and Co., St. Austell, has just 
been elected chairman of the St. Austell Urban Council, which 
makes him the civic head of the town and a magistrate. Mr. 
Mutton is the third son of the late Captain W. Mutton, who 
was for a great number of years manager of John Lovering 
and Co.’s China Clay shipping and dries at Charlestown. Mr. 
Mutton was one of the new members elected to the greater 
St. Austell Urban Council two years ago, following the exten- 
sion of the area, and some years ago sat as a representative 
for Charlestown on the St. Austell Rural Council. His father- 
in-law was the late Mr. John Knight, of Charlestown, who 
established the cooperage business which still bears his name 
and of which Mr. Mutton is the chief proprietor. The works 
of the firm, which have been modernised by Mr. Mutton, are 
at Holmbush, where casks are made for both the China Clay 
and fish trade. Mr. Mutton has had experience of local 
government work, and is likely to prove a worthy successor 
to Mr. T. H. Williams, who has retired from the chairmanship 
after four strenuous years. 
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China Clay Notes and News 


China Clay Road “ Literally Impassable”’ 


At the Highways Committee of the County Council, the 
’ar Moor Road, which had not been surfaced 


surveyor said the Par 
since 1920, was, he had no hesitation in saying, the worst 


piece of road in the county, and had deteriorated to such 
an extent as to become literally impassable. The road is 
adjacent to Par Harbour and is much used by China Clay 
traffic from dries abutting it Those having to use this road 
thoroughly endorse the survevor's opinion regarding its con- 


dition, and the need for repair. 


Fowey Dredger for Ireland 


Fowey Harbour Commissioners have obtained recently a 


contract under the Great Southern Railway to dredge and 
restore the depth in Rosslare Harbour. The dredger, three 
and a tug from Fowey will be used for the operations 
The work will occupy months. The dredger, which 
bears the typically Cornish name of 1 regeagle has done great 


Darges 


several 


service in the Fowey Estuary by deepening the fairway, as a 
result of which big ocean-going China Clay carrying steamers 
‘an enter and leave the port at all states of the tide 


China Clay Direct to India 


The British steamer Elmbank recently loaded at Fowey a 
cargo of 7,000 tons of China Clay in bulk for Bombay. The 
agents of t Fowey are Hannan Samuel and Co 
and the English China Clavs, Ltd 
inaugurates a new service, being the first cargo of China Clay 





the steamer 


suppliers are This cargo 


from Fowey direct to India. Previous consignments 


for Ind a hz 


shipped 
ive always been shipped in casks in smaller quan 


Sales rom Fowev Liverpool, Antwerp and other ports 
whence it has been hipped to Calcutta Bombay. Madras 
and other Indian ports 
English China Clays, Ltd.’s Deal 

An important amalgamation has tak place between 


Ltd., and North Goonbarrow China Clay 
The latter firm has been associated, from its invep- 

iny years ago, with the name of Nichclls, who with the 
Stockers, Loverings, Dyers, and Martins, were among the 
pioneers of the China Clay industry. Mr. Hart Nicholls, the 
managing director, who with his brother, Mr. Tom Nicholls, 
has had the controlling interest in North Goonbarrow since his 
father and uncle died, has joined the board of English China 


English China Clays 
Co., Ltd 


tion mM. 


Clays, Ltd North Goonbarrow has been noted for the 
quality of its clays, which are amongst the best produced 
so that English China Clays, Ltd., becomes possessed of a 


still further range of best clays bv this amalgamation 


China Clay Wasted 
The Cornwall County Council 
hi desirability of a by-law prohibiting the 
dropping of dirt on the highway. The surveyor said that the 
lropping of China Clay was costing hundreds of pounds a vear 
to the There was a piece of read in Par 
which he went along three weeks after it was tarred, and 
I ] he could not see it had been tarred. The clav had 
perished the whole lot. It was perfectly ridiculous the way 
clay was thrown away. The chairman (Mr. J. C. Williams 
said it could not be profitable to the China Clay people, and it 
Liddicoat protested against 


roads Mr 
had enough to keep things going 


Highways Committee of the 


have considered the 


in damage roads 


nonestly, 


was ruinous to their 
any industry whicl to do 


being harassed or hampered by such a by-law. The Com 


mittee decided to take no action 
Titanium in Clay 
Titanium compounds occur in a large variety of substances 
and are much more frequently present in clays, quartz, and 
felspar than is generally realised. The practice of including 
the amount of titanium with the alumina whilst recording 
analysis of clay, instead of stating the percentage of the metal 
present does not encourage the better understanding of the 
subject. Titanium is one of the rarer metals, and is never 
found free in nature. It is of a greyish colour, resembling 
tin in its chemical properties, and, like that metal, is capable 
of forming two oxides, TiO and TiO,, the latter being the 
only state in which it exists in nature 
According to Riley, titanium oxide 


occurs in almost all 


clays, generally in small proportions, but occasionally the 


percentages present are considerable. Experiments have 
proved that the proportion existing in kaolins does not 


appreciably affect their refractoriness. In different fireclays, 
however, the amount of the oxide present as a general rule 
runs from traces to I-05 per cent. 


Addition of Titanium 

Rutile is the oxide of titanium used commercially, It 
possesses a metallic lustre and is either opaque or subtrans- 
parent, occurring in needle-like clusters radiately grouped in the 
interior of other minerals, especially in quartz. These crystals 
sometimes occur striated longitudinally, and also compact 
and massive, coloured either red-brown, red, yellowish, or 
black. Of adamantine quality, resembling tinstone in hard- 
ness, rutile 4°2. It always contains from 
13% to 2} per ferric oxide, and sometimes stannic 
and tungsti Swedish variety containing a small 
proportion of chromium. Formerly titanium oxide was 
considered of very little importance commercially, but in 
recent vears, numerous investigations have led to its more 
general application Divergence of opinion exists with 
regard to the advantage or otherwise of using clay with 


possesses 
cent. of 
acids, a 


S.2 
S-.§- 


the addition of certain proportions of rutile. Claim is made 
that clays which require to be highly refractory should not 
contain more than 2 per cent. of the oxide. One authority 
maintains that any addition of rutile to fused silica accentuates 


its liability to devitrify, On the other hand, claim is made 


that provided the amount of the oxide added does not exceed 
I per cent., the tendency of the fused silica to devitrify is 


diminished, and its mechanical strength is increased. It is 
ilso rendered more capable of withstanding the influence 
of alkalis by the addition of 1 per cent. of rutile. Besides 


its usefulness in ceramics, rutile is added to clay, felspar, 
and flint in the manufacture of dental porcelain in order to 
impart a pinkish tint to artificial teeth. There are also now 
numerous titanium oxide paints on the market. In a recent 
patent, the paint containing the oxide is incorporated with 
a white mineral ‘‘ extender ’’ substance, such as China Clay, 
or whiting, the index of refraction of which is less than that 
of the oxide 


China Clay Exports for April, 1927 


A return showing the exports of China Clay, the produce of 


the United Kingdom. from the United Kingdom to each 
country of destination as registered during the month ended 
April 30, 1927 

COUNTRY OF DESTINATION, Quantity. VALUE 

Tons. 4 

Finland - : bnaié Sik a eta ae 10 35 
Sweden 1,953 3.415 
Norway 715 oss 
Denmark 6bo S60 
[OMY oa ees se Oia a ee eis eee eee Stee nie 3,322 7,940 
ee ee eer ee er ecisis bus 3,047 8,067 
Belgium. oO 4,156 6,440 
France 3,577 5.490 
opal 3,000 6,207 
Italy 1890 566 
(, reece a soe pi bile a ea 6 a alae wel ete 30 43 
Roumani ‘ ; aaa ore - 23 50 
China ae < 4 16 
United States \merica 21,901 14,157 
Mexico Siig a &iGie tee ok Vee ET ee eee 70 295 
Colombia ee ; spite Haak Vales Malek ae <6 6 
Brazil ... Pccgeaten ate core eo erties tu eae eee 20 100 
Uruguay : oe ae ; 30 SS 
Bolivia 1 
Argentine Kepublic eu eeaNs aes ange 20 129 
LMP RPE RSME RO Oo en cla chs ales e's ood eewarns b 
Bombay, via Warachi.. 717 2.395 
Bombay, via Other Ports “i kv eeaee wins 8,579 24,629 
Madras ° ° ° eee °° . 7 22 
Bengal ; ee ae ee eee 335 1,063 
Australia .......... Cer eT eT EET eee Teer 27 195 
ee oN ee ee errr rE eee ee eer 8a 421 
[ee TO cas oh hes boca bigs Ke SA eS I 


peo) a * 53,471 113,603 
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Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the principal British 
clay ports. Registered exports of China Clay with countries of destination, and other shipping and export matters are dealt with. 


Fowey Shipping—April, 1927 Pan Ge, BO: ING oc so ee ees ® Weston Point 








April 28, S.S. Smofrid ..c ees cccceeeece , Sarpsborg 

Arrived. 4 Name. Sailed. —_ Destination. April 29, M.v. Kongedybet ............ * — Castlemare 
April 1, 5.s. Blush MEME Siege 3015 wl GAS April 6, Newport April 26; siv. Sh. Mechel. ....00 80008 6 os ‘ Odense 
April 1, s.s. St. Aidan PS eR ey April 3, Charlestown Po) Be) at Se ae 3 oo) ae : London 
April 2, M.s. Cape of Good Hope ....../ April o, Portland, Me April 29, M.v. Funf Schwestern ........ ‘ Drammen 
April 2, Me -achapakaiveses and April 3, Pasages April 30, s.s. Imacos ... CAPERS ree Milwaukee 
April ‘2, .s. Mevcurtus .............04 April 6, Gothenburg April 30, M.v. Petite Janine rT Oe = 
April 2, s.s. Blue Galleon ............April 7, Northfleet * Signifies ‘‘ In Port. 
PRER. e a NE Slee enlaces naan April 7, Antwerp 
eS April 12, Runcorn 
April 3, M.V. Prima .......eceeeeeeed April 9, Oscarshamn ro» : * : 

-. : harlestown Shipping—April, 1 
a eee ge Peerrerrereers, April y, Preston iad PP pri, 1927 
Amr 4, SiS) SEAIONIE. ose. oes ce ced April 12, Philadelphia Arrivals 
April. 5,s.:s. Knowl Grove ........4. 41 April 8, Hull Date. Vessel. From 
Ametl 6, B.S. LAGRSIOOM 2. .5 2. oe eee cd April 13, Amsterdam April 1, PPGMCUS GME TARE 5.55. 6s esas Looe 
April 6, s.s. Birmingham ...........April 9, Runcorn ele ee eee one « orl 
April 6,M.v. Annemaria ...........4 April 9, Harburg Ay %; CA POMMUI pours ctircevecieeodnes .. Plymouth 

I : 

Agri! G;-SiS Grosvenoy, 5 4.5 ceca wed April 11, Lancaster PETS 355516, OUNMEMUNN. Rien sata Saas icles Plymouth 
Ageeal 7; SS: MGR SROSH os 353 0 April 13, Weston Point RERUN 5S, AE MAREIN fala oath coe ae aio. 9. 55S ace icree se 8 as Exmouth 
ee ee ere: April 13, Antwerp April 5, Mary Ann Mandall ...............Newport 
a a ee err . April 12, Greenhithe Apeel 6, SS. ROs@Me .605 506s , esas . Padstow 
April 7, SS. St, Aidan wicvcveeveneees April 11, Runcorn April 6, s.s. Cromarty Firth ..... ak Porthleven 
Bort 9, S:S: AOMWGS 6.665 osc cones April 9, Liverpool RE FPS aN UA saat cesuceieonen tse eed ecenen Penzance 
Apul 7,8:5. Limpark 2... s.05--++-21 April 20, Bombay April 7, Mee EN AONOUS or ors)c acs.0, piarecaison aid Sema Glasgow 
April 8, M.s. Jantje Griinefeld ........: April 13, Antwerp April 7, I hak oo NS eres nent wit Air ae Porthleven 
April o, M.v. Lydta Cardelli ..........4 April 14, Rouen Se SO, S.B. EME so eens s ang oar 5 Se 
April 9, S.S. Miriam Thomas .. .....April 14, Runcorn April 9, s.s. Mourne ‘ Fremington 
April 9, 8.8. Dorset Coast ..........044 April 14, Liverpool APT 0,88. ROE ciccccccrisciccerecnrn Plymouth 
April 10, M.v. Wilhelm Luhring .......: April 14, Harburg PETA EON SS IR Oe sic eB go dik mote eo ee ee ae Cowes 
Aprmli0;'s:s: Wheatplawm .... 6... ....24 April 14, Antwerp April 11, EO SRGIODS ro 25 ras8 6 86d once oases. 91004,9 +c ORY 
ee © AD |) rer April 13, Swansea eR i a I he 5S alas cos @ wae Smee Plymouth 
April 10, $.s Horn a0 re eo Sei ...-April 14, Bilbao \pril 13, s.s. Trade) : 53 as Pe ae .. Teignmouth 
April 10, MV. SAM ANMONIO. Levens \pril 15, Mevagissey Apel 13, 9.8. Grit vecceceses. soaiacebitadicet asa 
April 20, 28:V. NePtRUS oo. os sod April 20, Gefle FUP Et £5.55. [OMNES OMNGRE. 855. iGiks hav avin ede London 
April 13, 5:5: BUQVE: oioisisies is.05060e 06d April 20, Gothenburg April 15, PAPIRUAMGNE o oisiclsisic eis ala wiser Nantes 
Aires EE, B.S. Deeswides soc cH. cscs e ed April 22, Philadelphia April 16, I ee RE See eee ee a ..Par 
April 11, S.v. Wellington .............4 April 28, Charlestown Re SE; OS. DOO oon ce ic hiatal Plymouth 
April CE, MLV, TEGPOIOEIOM 20a ccccwsed April 16, Plymouth April 21, s.s. Jolly Laura .. i ; Kingsbridge 
a Le Oe \pril 17, Mevagissey April 27, u.v. Comvad Lubring .........0cccecees Dartmouth 
OTE 2 iS MINE ooo owing vas sive wi kes od April 12, Trevor April 27, Ge ISA ocd acc inde Ss eip.ce hare Truro 
April 12, s.s. Hannah Holken .........4 April 20, Harburg April 28, PY EMMMOEONE oad 5 ei cre cred d's g'n yee ssreem Fowey 
April 13, S.s. Guelder Rose ........... 44 April 20, Rouen Saili , 
ites £8; SEW. PRON. 6a os ons waeccieccd April 20, Plymouth D \ a 
April 15, 8.8. Mersey ..ssccccscceeeeed April 21, Ridham \ 1, Saale ail spre | a 
April 15,S.v. Waterwitch ...........41 April 30, Runcorn en A vancis and Jame... 0... 0 es. »+ + MONGON 
April £6, '8:s. Albert Jeffress ....600.56 6504 April 27, Philadelphia April ) = Loch Leven... eevee eee c cece eens Roch ster 
April 16, s.s. dustin Gough .......... April 2I, Southampton April 5, S.S. Porthleven ........66 0000 cece eee Glasgow 
Aare) £6; M.G: AGrsten ooo... cc ccens April 22, Harburg a 6, S.S. — Cotte eee eee ees caesess — gg 
April 18, S.S. Masilia ......60. ee ee eed April 26, Genoa prit ©, 5.8. MOSAME ..-------- -++e+. -SFussels 

: . : P 7 §.S RR i io Sian wocte Ghana a gia wis ae Tay 
April 18, s.s. Baron Kelvin ...........5 April 30, Portland, Me. —  Lonige Cromarty Firth r A, ti 
April 20, s.s. Knowl Grove ..........+¢: April 23, London April 7» $.3. Balmyle eC ee ERC ERE Tee Cee ee Ee Fleetwood 
April 20, s.s. Brier Rose ......0.0.00004 \pril 23, Preston April 8, 8.8. Pegrix «10.2.6... cece eee eee eee eee Northfleet 
April 20, 8.s. Crofter ...........00000e! April 25, Brussels April 11, Og NS aera rer are London 
Meeetl Bh WR UE oc cies ak aa eee sa.caeed April 23, Weston Point April 11, S.s. Dunleith ................ easier - Runcorn 
April 21, 8.8. Fermdeme ...cscccesveveed \pril 26, Antwerp April 11, 8.8. Katharine .........0..0es000: Salcombe 
ADMU2T, SiS: MOSSMONE: . 6... oe. seed \pril 27, Bo'ness April > Mourne a ee een eed Sn ee eer Runcorn 
April 21, s.s. Wans Fell .........00004: \pril 26, Antwerp April 14, S.S. Trader . 2.2.0.0... ccc cccc see ceens Rochester 
April 21, $.s. Cornish Merchant .......: April, 26, Rouen April 14, S.s. Mango ...... 26... cee eee eee Runcorn 
April 21, s.v. Mary Ann...... a Runcorn April 16, S.s. Edern ...... 6.6... cee ee eens London 
April 22, M.v. Mogens Koch ......++044 April 2 27, Karlskrona April 19, S.S. Grit ©... 6. eee eee eee eee . Snodland 
April 22, s.s. Vera Kathleen .......... May 2, 2, Portland, Mc April 21, s.s. James Tennant .. “skal hl bol cid edi London 
April 22, s.s. River Fisher ...... eee April 27, Preston April 21, Mary Ann Mandall .......-.+6+0+5 London 
Apeil 23, 5:5. Glonorega@gh ..... 00525560054 April 23, Penarth April 2I, ro eect RODS Cas rar ieege riage ae nine eee Hamburg 
April 23, S.s. Moms ..............0000/ April 29, Antwerp April 21, SC Te rer eer Nantes 
April 24, 8.s. Huffnung ..........- .. April 29, Hamburg April 22, S.s. Margaret ...... $9 S49 HE SSR Caeis 6 « - Preston 
April 24, M.v. Kathe Jurgensen ........! April 29, Reval April 22, 8.8. Jolly Laura ......eeeeee: sees + Gravesend 
April 24, 8:8. BYGGl FOr... secs es ad April 30, Weston Point — 29, W ew a cic — 
April 24, S.S OC Se a Antwerp April 30, Cc. & PE ood a co ate em a teae gates aoe ,ondon 
RGAE, PROOEE fines winseccanad April 25, Newport 
April 25, s.s. Wheatsheaf paisa dake April 30, Runcorn 
April 25, M.V Oe ae als. aS gorda a \pril 30, Truro Par Harboar Shipping—April, 1927 
PEN AS EW: RE. 40 Maley aves sine * London ; 
April 26, s.s. Hampshire Coast .......: April 28, Liverpool Arrivals 
pe Oe Re ae * Buenos Ayres Date. Vessel From 
April 26, M.v. San Antonio............ * Seville BO Sc GOO PER iio ss eee Ses recd sa Newlyn 
etter OF; O.8. COV ONED 6.6 5.08 8 ect w's0's Raumo ee OP eee ee er ere ee te Jersey 
April 27, M.V. Shamrock ......0sse0eee April 29, Plymouth SR oe ands vine cenc qieeiee dwaiawiede London 
April 27, s.v. Englishman ............ * Weston Point Fe SO asker a dai eniotenedapees Blyth 
April 28, M.v. Mayblossom ............! April 29, Pentewan Pee fe Or PUNO) 605 6:0 69 bss eewEe wed ne Hens Portreath 
Aserl 28 SiS. POVCHGEe ois. iss cece eee ss + Runcorn PE GOV TRO PE ks vkkccee ss cencowes Poole 
Ratt BE, BS. BOOS ooo ois anskccess ae asi * Rouen PT Re OI oes occ Su casdene esa sew Cardiff 
April 28, s.s. Gouwestroom ..........4. . Amsterdam PR EG, Se FS go. eines Cees eees coos en Salcombe 

* 


ce eS eT Pere ee re eee ° Ridham Pr PRC EON svg sce Wek ds siin anne gacson ee Mevagissey 
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ee ee eg eee eee ee Malpas 
April 23, M.v. Hope Ty fate te .. Plymouth 
April 27, s.S. Stamwell ........ Plymouth 
oe eX eS. eee eee aoa .-Plymouth 
April 28, s.v Emma Ernest ...... . Falmouth 
April 28, s.s. Wheatlands .... .Calais 
April 30, s.v. Henrietta . Porthoustock 
SC ie ae | eee . Plymouth 
Sailings 

Date Vessel Destination. 
April 2,S.v. Guiding Star ............ . Runcorn 
April 5, s.s. Solway Firth . Rouen 
eee eee Preston 
Aon &,6.v. Ejen ....... Fredrikshald 
April 9, s.s. Dunleith tint etek Charlestown 
April 12, M.v. Heather Pet Rochester 
ee ae eee ere ee ee .Charlestown 
April 19, s.s. Marena . Cardiff 
April 20, s.s. Multistone . Gravesend 
i ES eee . Brest 
oe? RG” | Saree eee ae yee Pentewan 
April 290, M.v. Katie Avonmouth 


April 30, s.s. Stanwell Antwerp 


Par Harbour Tide Table, June, 1927 


British Summer Time 





Throughout 


Day of 

Day of Week Month Morning Afternoon Height 
Wednesday : E> sem 7.8 i 7-31 - 2s 
Thursday. 2 Po eee J eee 
Friday 3 Bsa (Cs SE: cai < We 
Saturday Tite | OFS sks SOO ss05 RET 
Sunday... So Let SES 5.50 SERRE. svc- SO 
Monday . So 6 ye) 11.8 ee 
Tuesday... a 11.35 = 9.9 
Wednesday ....- S es 0.5 “ 0.38 9.7 
Thursday.... | 1.13 Se eee 9.10 
Preaay ......+ 10 't0 «. 280. .... MZ 
Saturday ..... II 3.17 3.43 10.10 
DOAY 5.0625 12 4.8 4.31 11.4 
PN stcccvxs, 2S 4-53 5.14 II.9 
Tuesday... 14 5-35 5.50 12.1 
Wednesday .. 15 6.16 0.30 12.2 
Thursday..... - £06 6.50 7-15 12.3 
Friday 17 7.34 7.54 12.4 
Saturday .... 18 8.14 8.34 12.2 
Sunday ... 19 8.55 O.17 11.11 
Monday 2 9.39 10.2 11.6 
pweceday.....- 2 10.27 10.54 2.2 
Wednesday .. 22 11.23 11.53 10.10 
Thursday...... 23 0.25 10.9 
Lo ae 24 0.50 1.33 11.0 
Saturday 25 2.7 2.41 11.6 
Sunday .. 26 3-14 3-45 12.0 
Monday 27 4.15 4-44 12.5 
Tuesday. . 28 5.12 5.39 12.8 
Wednesday ... 29 6.5 6.31 12.9 
Thursday.... 30 6.56 7.19 12.9 

E. Cremens, Harbour Master 





China Clay Imports for April, 1927 


A RETURN showing the registered imports of China Clay 
(including China Stone) into Great Britain and Northern 
Ireland from the several countries of consignment during the 
month of April, 1927, indicates that 6 tons, value £12, were 
imported from France; and 11 tons, value £27, from Czecho- 
slovakia ; the total being 17 tons, value £39. 





April Deliveries 
Slight Increase on Last Year 
WITH a third of the year gone, the total turnover of trade 
in the three classes of products with which the China Clay 
industry deals, is still about as far behind (nearly 20,000 tons) 
last year’s total as was the case at the end of three months. 
While the tonnage dealt with in April showed an increase of 
7,000 tons over March, it was only slightly better than the 
corresponding month of last year, before the strike had had 
much effect. April turnover last year was swollen by orders 
in anticipation of the strike, and as May began to show a 
serious falling-off owing to the same cause, the adverse balance 
so far experienced this year may reasonably be expected to be 
overtaken in the next month or two, and good progress made 


towards reaching the 1925 total. Here are the details of 
April tonnage together with comparisons with nrevious months 
this year and last year :— 


Curtna Cray. CuIna STONt Batt Cray. Totals. 
Port Tons Tons. Tons. Tons. Tons. Tons. Tons. Tons 
1927. 1926 1927 1926. 1927. 1926. 1927. 1926. 
Fowey .... 59,658 62,525 3,920 2,272 2,316 1,671 65,894 66,468 
Charlestow: 6,240 3,682 - - - 6,240 3,682 
ME ssex 4.436 $,409 42 656 - 4,478 5,065 
Penzane« 867 1,252 867 1,252 
Plym« uth 655 1,793 655 1,793 
Falmouth 560 1,572 560 1,572 
Newhaven I51 1st 
By Rail . 5,301 3,889 5,301 3,889 
April . 77,717 79,122 3,962 3,079 2,316) t,u7t = 83,995 + 83,872 
March 70,854 79,393 5,149 5,333 555 1, + 76,558 85,950 
February 70,316 81,331 4,033 3,166 2,563 1,9: 76,912 86,055 
January 65,955 66,760 4,375 3,742 2,569 3,7 72,899 73,658 
+ Months 284,542 306,606 17,519 15,320 8.003 7.09 310,364 329,535 

’ 





Commercial Intelligence 


The following ave taken from printed reports, but « 
responsible for any errors that may occur. 


Mortgages and Charges 


NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditov. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 


cannot be 


due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 


case the total debt, as specified in the last available Annual Summary, 
ts also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced. 

ANGLESEY BRICK AND TILE CO., LTD., Lianbedr. 
Registered April 22, £6,000 debentures ; general charge. 

BAKER AND CO., LTD., Fenton, earthenware manu- 
facturers. Registered April 21, £8,000 debenture, to C. T. T. 
Forrester, 1, Baker Street, Fenton, and another; general 
charge (ranking after mortgage and further charge dated 
June 14, 1919, and March 15, 1926). *£8,200. January 6, 
1927. 

ENFIELD (MIDDLESEX) RED BRICK CO., LTD. 
Registered April 14, Trust Deed dated April 11, 1927, securing 
£10,000 debenture stock ; general charge. ‘ 

EVERLASTING TILE CO., LTD., London, S.W.  Regis- 
tered April 5, £2,500 debentures, part of £8,000 and premium 
of 5 percent. ; general charge. */5,000debentures. October 
25, 1926. 

FOREST CHINA CLAY WORKS, LTD., London, E.C. 
Reg:stered April 12, {£5,000 debentures; general charge. 


*__.._ August 18, 1925. 
GRIMWADES, LTD., Stoke-on-Trent, earthenware manu- 
facturers. Registered April 12, £3,000 further charge, to 


Building Society ; charged on Victory Works, Shelton Old 
Road, Stoke-on-Trent. * £0,350. April 12, 1926. 

SNEYD MILLS, LTD., Burslem, earthenware manufac- 
turers. Registered April 23, £250 charge, to A. Ellis, Weston- 
super-Mare, and another; charged on land and buildings 
in Edward Street, Burslem. *Nil. February 18, 1926. 

WADE (GEORGE) AND SON, LTD., Burslem, earthenware 
manufacturers. Registered May 3, £1,200 further charge, 
to Assurance Society ; charged on Manchester Pottery, 
Burslem, etc. */2,007 16s. 6d. September 12, 1925. 


Satisfactions 
BOWATER’S PAPER MILLS, LTD., Northfleet. Satis- 
faction registered March 29, £25,000, registered June 17, 
1926; also satisfaction registered May 2, £25,000, registered 
June 17, 1926. 
REDHILL TILE CO., LTD. Satisfaction 


April 14, £300, registered August 12, 1926. 
London Gazette, &c. 
Company Winding Up Voluntarily 


DEAL POTTERIES, LTD. By special resolution April 12, 
confirmed April 28. A. J. Worsfold, Market Square, Dover, 
and P. S. Neylan, Queen Street, Deal, chartered accountants, 
appointed liquidators, and authorised to consent to registration 
of a new company to be named Deal Potteries (1927), Ltd. 


registered 
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Industry and the only Journal specially devoted to its interests. 
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All Editorial communications should be addressed to the Editor, “‘ The China Clay Trade Review,"’ Benn Brothers, Ltd., Bouverie 
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China Clay: ‘Industry’s Future 

WELCOME as the growing volume of trade, marked by 
the overtaking: of the volume recorded last year and 
approaching that of the record year of 1925, the China 
Clay industr, is not in the flourishing condition it might 
be. This is-thue, not to anything inherently amiss in 
the commoditw: produced or in the methods of its pro- 
duction, but to the failure of the industry to adequately 
appreciate and realise the benefits of co-operation and 
amalgamation. 

Though last year’s abortive attempt to secure something 
approaching unanimity in the way of an association 
has passed into the limbo of history, the failure of certain 
firms to throw in their lot with the rest to bring to fruition 
the Lord- Lieutenant of Cornwall's brave effort to lead 
them into the path of wisdom has proved anything but 
beneficial to those firms, and has precipitated a number 
of financial crises with others less strong, whereby share- 
holders have lost their money and men have been deprived 
of employment through the closing down of their works. 


Three Avenues of Escape 

There are three schemes that have been under discussion 
at different times for the carrying on of the China Clay 
industry on co-operative lines; that is to say, for the 
mutual benefit of all concerned as distinct from individual 
benefit. The first scheme is one for the capitalisation of 
the whole industry, whereby all firms would be represented 
in one concern by the holding of shares according to the 
value of their business. The second scheme involves the 
setting up of a central selling agency, through which the 
sales of all producers would take place. The third is a 
cartel or association, the members of which, while retaining 
their individual identities, would be subject to the regula- 
tions of such association in the matter of quotas of sales 
and prices. 


The Cartel Plan 


To review the last-named plan first in relation to the 
others: No serious attempt has yet been made to secure 
support for either of the first two schemes, because those 
who have been inclined to favour them have generally 
held the view that the only way in which practical effect 
could be given to capitalisation would be first to secure 
the adhesion of all producers to the association’s plan. 
The reason for this is that for the most part China Clay 
producers are somewhat individualistic, and have always 


shown reluctance to sacrifice their individual interests 
to any scheme. however attractive it may _ be. This 
weakness has been at the root of the failure to set up a 


really effective central organisation, individual producers 
having been sticklers for safeguarding their own particular 
interests, in contradistinction to the interests of the whole 
industry. The bargaining for concessions by a few pro 
ducers as a condition precedent to linking up with their 
fellow-producers in one organisation has been the source 
of a good deal of resentment on the part of producers who 
have been prepared to make sacrifices to ensure the 
well-being of the industry. 

Where, as in the China Clay industry, there is a big over- 


production of medium and common China Clays, a neces- 
sary condition of organisation on an association basis 
is that the members of it must submit to a quota of sales 
based on productive capacity. This involves compensation 
payable by those who oversell their quota as a recompense 
to those who do not sell up to their quota. * It also demands 
the enforcement of minimum prices for the various qualities 
of clay. In periods of slump particularly the difficulty 
has been to know what to do with the clays of producers 
who have been unable to dispose of their quota. For an 
association to be really effective, no sales in excess of the 
quota allotted to any particular firm should be allowed 
unless such excess sales are met by purchases of the clays 
accruing to the unsold quotas of other producers. The 
oversales of certain producers’ clays and the undersales 
of others would then be obviated, and the heartburn 
caused by excessive sales, always a source of trouble in 
the old associations, would be avoided. An essential to 
success is that the individual members composing the 
association should be prepared to accept and abide by 
conditions applicable to all equally. 


Central Selling 


A central selling agency, or a clearing house for the sales 
of China Clay, is a halfway house between the associa- 
tion idea and the capitalistic idea favoured by some. 
As this would mean the loss by individual firms of direct 
contact with their customers, any such scheme would have 
to possess a guarantee of permanence before producers 
now dealing direct with consumers would subscribe to it. 


Capitalisation 

Undoubtedly, the most complete plan for the effective 
and successful carrying on of the industry, whereby the 
biggest benefit would accrue to those engaged in the in- 
dustry and dividends be assured to all financially inter- 
ested, is that of capitalisation, or the amalgamation of all 
producers in one operative concern. It has been sug- 
gested that the value of individual properties could be 
arrived at on a comparative basis,a scheme for which any 
competent firm of accountants could devise. On_ this 
basis the present proprietors could be bought out for cash, 
or shares if they preferred to remain interested in the 


amalgamated business. Once the ‘‘ Big Three ”’ in the 
industry became interested in such a scheme, the em- 


bracing of the others might be a comparatively simple 
Matter. 

It has been said that to pilot through such an amalgama- 
tion would call for the services of a financial expert. 
There is such a financier in the City of London, well known 
in the West of England, who has had considerable experi- 
ence in the carrying through of big schemes, which have 
proved eminently successful under his regime. What is 
more, he is financially and productively interested in the 
China Clay industry, and would therefore bring to the 
development of a ‘capitalistic scheme inside knowledge, 
apart from his experience as a financier. So, if the time 
comes, the industry has at hand a man who can see the 
thing through to the advantage of all concerned. 


Cc 
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The Study of Clays 


From the Point of View of Rational Analysis 


AmonGstT the various methods of analysis of clays, raw materials 
which play a preponderating part in the ceramic industry, 
that which can give the most conclusive results with regard 
to the required quality of the clay, is what is styled rational 
analysis 

Clays, as we know, are not chemically defined bodies, but 
mixtures in variable proportions of kaolinite, quartz, and 
felspar, containing in addition to these three fundamental 
components, small though not always negligible quantities 
of iron, calcium, magnesium, and titanium, in form of 
silicates or oxides, and sometimes carbonates. Kaolinite is 
the component upon which the ceramic properties of the clay 
depend, viz., plasticity, hardening in fire, refractory quality 
and, in general, the properties acquired after the action of fire. 

Object of Rational Analysis 

The object of rational analysis is mainly to estimate the 
quantity of kaolinite. From the chemical point of view, 
kaolinite is an alumina hydrosilicate, 2SiO,, Al,O3;, 2H,O. 
Subjected to a temperature of 600° C., it loses some of its 
weight owing to evaporation of its two molecules of con- 
stitutional water, in other words, combined water. More- 
over, it undergoes a transformation from the point of view 
of inorganic acids and bases, the first of which easily dissolve 
alumina, whereas the bases dissolve the silica of the kaolinite 
calcined at the temperature in question. It is upon this 
phenomenon that the Kallauner-Matejka rational method of 
analysis is based. Another method consists in subjecting 
the clay to the disaggregating action of hot sulphuric acid 
which destroys the kaolinite by transforming it into soluble 
silica and aluminium sulphate. This is the oldest method. 
It was given by Forchhammer in 1835 and subsequently 
modified by various scientists, the best known of whom are 
Seger, Vogt, Lavenard, and Berdel. These different methods 
more or less alike are disputed from the point of view of 
accuracy of results. It has, in fact, been proved that as 
felspar enters into the composition of clays in nearly all cases, 
it is sometimes disaggregated by hot sulphuric acid, and this 
may disturb the reading of results and also give rise to errors 
prejudicial to a judgment of the ceramic quality of the clay. 

Various writers have undertaken the task of proving, by 
experimental work, that the methods of rational analysis, as 
applied in our laboratories, are quite useless for expert opinion 
on clays, as their results usually depend upon the greater 
or less imagination of the experimenter. In a recent article 
in the Journal of the American Ceramic Society, Tilley and 
Sullivan describe a method by which they try to prove, in 
support of acquired results, that disaggregation by sulphuric 
acid affects the kaolinite of the clay as well as the felspar, to 
such an extent that the value of the analysis is much de- 
preciated if not nullified. Their method is interesting because 
they experimented on the components of the clay, kaolinite, 
quartz, felspar, and not on natural clays. 


Action of Acid 

These component parts were in turn subjected to the 
influence of hot sulphuric acid until escape of the fumes of 
sulphuric anhydride. The experimenters noted that the 
degree of decomposition depends upon-duration of the re- 
action, fineness of the grain, and especially upon the tem- 
perature of the reaction. The difference in the results ob- 
tained by these various methods were notable. As regards the 
degree of decomposition, in particular of the felspar, under 
the action of sulphuric acid, this question was studied by 
Sullivan and Splichel. The former agitated orthose in 
sulphuric acid for several days and found 0-6 per cent. as the 
quantity of dissolved matter. Splichel allowed 200 cubic 
centimetres of sulphuric acid to act on 20 grammes of orthose 
for eight weeks. The percentage of orthose dissolved was 
1:7 per cent. These experiments made at the ordinary 
temperature demonstrate that the degree of the decomposition 
depends upon the length of time during which the acid acts. 
Should the reaction take place at a high temperature, the 
action of the acid is manifested by a much greater decompo- 
sition. 

Tschermak succeeded in completely dissolving orthose by 
prolonged digestion in boiling sulphuric acid. As previously 


stated, clay is partially disaggregated by inorganic acids which 
dissolve the alumina of the kaolinite forming a component part. 
To determine the variations of the degrees of decomposition 
of the clays, according to the length of time of the reaction 
and different degrees of concentration of the acids, Sigmond 
analysed two samples of the same clay, one of which was 
subjected, for five days, to the action of hydrochloric acid, 
diluted and hot, and the second was treated with boiling 
concentrated hydrochloric acid during ten hours. The results 
were as follows : 

Clay treated, for 5 days, 


Clay treated, for 10 
with hot diluted HCl. 


hours, with boiling con- 
centrated hydrochloric 


acid. 
Na,O ME SS ee eae 0°44 
K,O [EG VGwenseenee eaenes 0:80 
CaO DOO! «= “seeubodansuepaueeess 0:78 
MgO ees Peace eee ee 0°30 
Fe,O3 | Re Le eee 2-10 
Al,O, oe NPR REEC RS ERAS Ee SSeS 3°47 
Mn;¢ ye Be, “cisvekvass wanaawes ss 0-04 
SO, Ct Tere ee eer eT ee eT er 0:07 
PO, BE Sentence ks swusess s 0:07 
SiO, eee cCokkiee cei nye cas a bss ee 8-2 
oe Tg a a eee 8-23 
eee eee ee 75°88 


The differences in the results are appreciable and demon- 
strate that prolonged action of the hot acid has a greater 
dissolving power than the boiling acid acting during a shorter 
space of time. Experiments made in the same conditions with 
sulphuric acid gave almost the same results. Thus it is 
shown that to obtain harmonious results it is essential to work 
by methods which do not vary from the point of view of 
employment of reagents with constant degree of concentra- 
tion, reacting during invariable periods of time. The result 
of the experiments described may lead to the conclusion that 
the value of rational analysis is disputable from all points 
of view and that the calculated figures are generally erroneous. 
Nevertheless, it would not be logical to formally deny its 
technical value for reasons which may be explained as 
follows : 

To estimate the percentage of kaolinite in a clay, quartz, 
and felspar by a centesimal chemical analysis we must esti- 
mate the alkalies to calculate the percentage of felspar, upon 
which the estimate of the percentages of kaolinite and quartz 
subsequently depend. This method of work usually leads to 
errors more prejudicial to expert examination of clay than the 
errors due to scientific analysis. For example, an error of 
o-1 to 0-3 per cent. in estimating the alkalies (a slight error 
when we consider that the apparatus in the laboratories of 
works are not always perfectly accurate) leads to an error 
of 0-58 to 1-37 per cent. in estimating the felspar. The 
alumina is calculated by subtraction from the amount of 
felspar, and from the total alumina the percentage of kaolinite, 
and from the sum SiO, of the felspar+SiO,, the kaolinite, and 
by subtraction of the total SiO,, the percentage in quartz. 
As these results depend upon the percentage of felspar they 
must of necessity be erroneous if the estimate of felspar is not 
exact. This method is complicated, and takes time, besides 
requiring precautions which the chemists of porcelain works 
are not always in a position to take owing to the absence of 
suitable platinum apparatus essential for accurate quan- 
titative analysis. 

Combination of Rational and Chemical Analysis 

A method for analysis of the kaolinite, quartz, and felspar 
in a clay based on a combination of the rational analysis and 
chemical analysis, is applied as follows : 

After desiccating the clay at 110° C., it is pulverised in a 
porcelain mortar, taking care not to crush the clayey particles, 
thus making the degree of fineness of the grain greater than 
that it naturally possesses. Diluted sulphuric acid (100 cubic 
centimetres) is then brought to act on 1 to 1°5 gramme of the 
material. Then the liquid is heated until the escape of 
sulphuric anhydride fumes, and when cool, diluted with 
hot water. The insoluble residue is allowed to deposit, after 
which the liquid is filtered. The residue is then washed in hot 
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water and treated in a porcelain capsule with a normal potas- 
sium or sodium hydroxide solution to dissolve the silica from 
the kaolinite. The final residue is dried, calcined in a porce- 
lain or platinum crucible and then weighed. The difference 
between the total weight and that of the insoluble residue 
gives by a simple calculation the percentage of kaolinite in 
the clay. The percentage of alumina is estimated in another 
part of the clay by the usual method for disaggregation, 
dissolution in hydrochloric acid and precipitation by am- 
monia. From the percentages of alumina and kaolinite in the 
clay, those of quartz and felspar can be calculated. 

This process is briefly as follows : 

Total Al,Og per cent. — Al,O, of the kaolinite =A1,O, of the 
felspar, 

100 per cent. kaolinite—felspar per cent. =quartz. 

This method gives very good results, most closely approach- 
ing the limit of tolerance applied for this type of analysis. 

Nothing has been said regarding the methods employed by 
various chemists, such as Seger, Berdel, Bollenbach, which are 
to be found in most books on ceramics, 

It is to be hoped, observes M. Leon Schaetner, that the 
foregoing will prove of some utility in propagating the ques- 
tion of rational analysis, which does not meet with all the 
attention it deserves. Experiments to find a standard 
method of analysis are now being made in France, largely 
contributed to by ceramic chemists, which will soon give a 
satisfactory result from all points of view. 

La Céramique, January, 1927. 





China Clay Trade Golf Championship 


To the Editor of THE CHINA CLAY TRADE REVIEW. 
Sir,—Might I suggest that a China Clay Trade Golf Cham- 
pionship should be held annually, at some convenient golf 
course, eligible to all members of firms who are connected with 
the China Clay trade, either as producers or merchants. 
Really two cups could be played for annually, one for the best 
scratch score, and one for the best handicap score ; one could 
be called ‘‘ The China Clay Trade Championship Prize,’”’ and 
the other ‘‘ The China Clay Trade Handicap Prize.’’—Yours, 
etc., R. G. VARCOE. 

Varcoes China Clays, Ltd., 
Market Street, Manchester. 





China Clay Exports for May 
A RETURN showing the exports of China Clay, including Cornish 
or China Stone, the produce of the United Kingdom, from the 
United Kingdom to each country of destination as registered 
during the month ended May 31, 1927: 





COUNTRY OF DESTINATION, QUANTITY. VALUE. 
Tons. £ 

iL WEREEE ELEN CECT CRE OCRE er Tr eer 4,043 4,870 
EOtOMia cc cccsccces oe Sedweresavaaaes 439 428 
PRRERMIMIR Ts se PaAatsl cd Ciena eta teca atin Seindslcae Uae oni 260 409 
| er fey eee Ee ie te er ere 2,895 6,554 
| RO ee ee eee 1,493 3,801 
Denmark (including Fare Islands) ........ 733 2,083 
GSORWIBNY acaeccsrcerercseveveesseveevns 4,084 11,038 
PURFUMMIONNAD og iccos ssa ss hisig vo NOs SSAA Ne 3,627 7,954 
A SST eee See Te Te Te ree ee 5,551 9,070 
SINE iad ai ease we nve Gra ach Aca ease aaa Sie wake 2,158 3,014 
OR, a emwy Soa eles 64 '0'ssstiene Wein e cneaie 1,131 3,124 
[MPEP e CET ee TEC Tee CREE RE ee 4,050 7,979 
CSCS OPE LI OTE PI 2 
ce EE OE Fe re — 11 
United States of America ...66..000800¢ 31,304 66,159 
cee, MEET EEL EET TLE CERT TOR Ce 7o 314 
ol Gn errr ery err ere rr rr Terr — 2 
yc WERE PICT ERE Ee CRT CTR ITER Oren 10 46 
BORNE Govier Siarans Seid Guosue eesiaks comin Seas 5 23 
PAE CTI AS BC INNG 5 '6 66.6. 50's 610,015 6's os sw 439 613 
ER PR I oot ois nia KOA oe cain a'e-a I 4 
i TE TT erry Tere ee ree 3 
Nigeria (including British Cameroons) .... 2 
CARS OL AGOGO) BION ices soe esies os ees s 3 34 
MBSR Ie AA MEEABRE ie coe fovea ave) ai'n w/a iae aoe wie 5 a Oa ee 1,768 7,310 
ARN i Gioisinhie we mas heh Kaas o-sh we oa es 33 142 
Bengal, Assam, Bihar and Orissa ........ 274 854 
ae ee TT CTE CEE 330 1,388 
Newfoundland and Coast of Labrador ... 2,435 3,226 
REEMA ra eG wa eNews magus nan 67,208 141,069 


China Clay Quartz 


Its Advantage as Concrete Facing 
At the annual meeting of the Eastern District of the Institute 
of Municipal and County Engineers at Ipswich reference was 
made to the value of China Clay quartz (the rough particles left 
after the China Clay had been washed out) as a concrete 
facing. 

The chief feature of interest at the meeting was the paper 
presented by Mr. Edric Tasker, the chief engineering assistant 
to the East Suffolk County Surveyor, which dealt with re- 
inforced concrete and had special reference to municipal and 
county engineering. He pointed out with regard to surface 
finish that the brushing of concrete, while green, with a wire 
brush and water, until the surface cement was removed, would 
expose the aggregate (the substance, stone, granite, etc., which, 
when bound together by cement, formed concrete) and give 
relief to flat surface. A sandblast surface could be obtained, 
similar to that of natural sandstone, but more irregular because 
of the aggregate. 

Tinting Concrete 

Meeting the objection to the colour of finished concrete, 
Mr. Tasker said that at a very little extra cost the drab grey 
elevation to a structure could be successfully relieved. Either 
colouring pigments might be added to the concrete—red oxide 
of iron (ferric oxide) for red, barium chromate or yellow ochre 
for yellow, azure blue for blue, etc.—or coloured cement might 
be obtained direct from the manufacturer. Samples ol 
concrete should be made up with the sand and aggregate 
which were to be employed for the works, as the colour of the 
sand particularly affected the finish colour of the concrete. If 
pigments were added, it was important to avoid anything that 
would destroy the required properties of Portland cement, 
especially in the way of reducing the tensile strength, or 
anything which would produce a greasy material, so reducing 
the bond between the reinforced steel and the concrete, or 
anything which would act adversely on the steel itself. Re- 
inforced concrete was unique among building materials in 
combining strength with lightness, and if advantage of this 
fact were taken remarkable effects in wsthetic design were 
possible. Mr. Tasker also dealt at length with concrete 
roads, and, in the subsequent discussion the consensus of 
opinion was that where there was good bottom to an existing 
road the reinforcement was largely wasted. Where reinforce- 
ment was used it should be placed at the bottom and top if 
cracking was to be avoided. 

Varied Uses for China Clay Crystals 

Cordial thanks to Mr. Tasker were proposed by the chairman, 
and, in seconding the resolution, Mr. A. E. Collins, past presi- 
dent of the Institution and late city engineer of Norwich, 
pointed out the advantage of precasting members and girders, 
particularly when building railway bridges, where the mini- 
mum of traffic interruption was permissible. As to finish, 
he said that in Cornwall there was a huge quantity of China 
Clay quartz, a material which was almost useless, but if that 
were mixed with cement for the finish of surfaces and then 
scrubbed down so as to remove the excess cement, they would 
get a very pleasant appearance, resembling a white granite. 

Apropos the above references to the use of China Clay 
quartz as a facing for concrete, large quantities are now used as 
the chief aggiegate for concrete blocks for building purposes. 
A few years ago the Cornwall County Council road surveyor 
recommended the crystals also for use as a good macadam 
road binding material. 





Clay Convention, 1927 


TuHIs year’s Clay Convention is to be held in Bournemouth 
in September, the official functions commencing on Monday, 
September 26. There will be various meetings, receptions, 
conferences, visits to works, excursions, etc., spread over the 
following days, until Friday, September 30. The headquarters 
of the Convention will in all probability be the Grand Hotel. 
The arrangements for the convention are in the hands of a 
sub-committee consisting of the president, Mr. H. J. C. 
Johnston, together with Mr. H. G. Montgomery and Mr. H. 
Halliday. All communications relative to the convention 
should be sent to H. Halliday, 25, Victoria Street, West- 
minster, London, S.W.1. 
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China Clay Notes and News 


New Bali Clay Co. 








Dorset Brick, Stone, and Ball Clav Co., Ltd 
the business indicated by the title Nominal ca 
in 40,000 preference shares of Tos. and 20,000 or 
of #1. Minimum subscription, seven shares. Directors 


D. Lam, 159 Old Christchurch Road, Bournemouth; C. H. 
Aldersmith, Fairleigh,’’ Warren Edge Road, Southbourne, 
30urnemouth C. A. Hutton, ‘* By the Pines 37, Nelse 
Road Bournemouth West W. A. Maslen, 20, Grand Ave 
West Southhbourne. Bournemouth. Oualification of directors 


PERS RCR ET! Udll Lil 








4 100 shares 


China Clay Record Weekly Shipment 


The Week ending Mav 12 pro\ ed a record shipping week 
for the port of Fowey Traffic handled at the Great West 





Railway jetties reached the total figure of 22,428 tons for the 
week, China Clay expor ports of 
1. f nr T? 4 

COal 1,Q0I tons The us Unde 
21,000 tons, in May of k includes 
three shipments 1 States 
5.300 tons to Ss la 

( ? f 6.7 





Americ: ns.s. W 


v the British s.s. G 


Aegnnains for eine China Clay 
R. G, Varcoe, Milford, Bramhall Lane, Bramh 

and H. P. Garvey, "‘Rietiaath Crumpsall Lane, Crumpsa]l 

Manchester The machin comprises a hopper or shute whi 


pri 
due to g the China Clay to a rotating disc hay 





slots and h disc are mounted a series of knives « 
i } ae ’ . a Pe 
blades with bevelled edge the knives or blades are set t 


to or are slightly inclined to the disc, and the cutting edge is 





curved or has its acting edge shaped to a double incline, th 
cutting edge not completely masking the slots shenies the 
clav is cut off and broken ar d forced through tl}! slots, 1 





delivery shute Patent 


claims 


China Clay: Use in Margarine Manufacture 


It may be as wel! to remove wrong impression that has 


Deen created hy the recent references to the use of colloidal 






China Clay in margarine nufacture. It has ne een 
suggested bv chemists or « ties that c« nda ( 
is used as an ingredient in if marg el 





facturers did so use it thev il ring themselves 

re) the Food and Drugs 
subject are due Toa 
iblished 


the SCOPE Ol the penalties 


i Naivti¢ 
recent references to the 


information we pu 
] 


misreadin: 


when Mr 





some 






revealed the result of his rese s into t ises ‘ ) 
China Clay as a clarifier In this connection he showed how 
China ( lay in a highly renhned cc lloidi | state was be 





successfully used in soap and margarine ma ire, W 
is a very different thing from saying that China Clay is 


ingredient of margarine 


Sir r Charies Cottier’s Scholarships 


Sir Charles Ce tie r, well known in Plymouth ‘ 
as vears ago, I 





> he wen 








1 to make bigger name 
for himself as a financier inter A.B.C.. the Criterion 
Restaurant, and other companies, has founded a scholarship 
of 495 a vear for 1 Devon boy at University College. Exete 


and is founding another, in conjunc tion with Mr. Vernon Frank 
Keeble, for a Devon girl. Sir C 
in Hensbarrow China Clays, St. Austell, of which his son is a 
prominent director rhe authorities at Exeter 

of course, that this idea of founding scholarsh ps will spread 
throughout the 
wall 


iarles is financially interested 





that some will emanate from Cor! 
Surplus cash might certainly be 
ative ways than in the founding of these scholarships to give 
some West of England bovs an 
chance of that wider educa 
capacity 


west and 


spent in tess remune! 


girls from humbk 


ication for 





which they have sho 


] ] 
SCNnOOIS 


In secondary 








China Clay Port Pictured 


Tf in one of the 


heats anchored just off shore 


1 


hundrc d littl 








writes a Cornish journalist, you go up the river, past tne 
Town Onav and the Albert Quay, with its grey obelisk, past 
Pottery Cort nd Passage Slip and Catta Mill Pill, you come 
it last o the the dozen or so 
big steamers in the harbour 
e t From the eight 

ties thev w lay Phousands 
of tons of the glist white product of Mid-Cornwall are 
erside in covered trucks. While the 

up and tipped so that the clay is shot 

m straight into the waiting holds 











TW Vv I tv ot assing thr ugh the station on 
the w to ight thousand ton American 
s « i £ the harbour was, I believe, 
k« l w ‘e are eight ships at the jetties 

< } S 2s ime s I \ ms cither to 





And all 


load Or tor the tide that Whi Deal th mM seaward. 











the time, in view of this immensely important traffic in China 
there are developments at Fowev In 1919 there were 
thirteen and a quarter feet of water across the bar ; now there 
ventv-one feet The harbour is being widened consider- 


ibly, and there are now a number of berths for ships of from 








thirteen to fourteen ousand tons. Ultimately it will 
prob be quit i familiar thing to set huge sixteen 
thousend tonner bearing majestically in from sea, and a week 

perhaps, to watch her leaving port bound for America 


China Clay trade 
and transhipment 


rseas port. The 
ved from a 


some other distant ove 


at Fowey has alr coastal 





Vv jumy 


process into a more significant and economic business A 
Cunard ship has been attracted to the harbour, and others 
Sid cacteh ten. ite fol ni The b thine he 
doubt will n time follow sult ne asic thing, the 


there Who shall say what eventually will 


foundation ? 





sure 


China Clay Developments in North Cornwall 


Colonel Allen, carrying out China Clay developments at 





Henev St. Breward, appeared before the Camelford 
Ru Dis t Council and asked that a bridge should be placed 

Val sl tl re nless this was donk he could 
ot use the road, over which it was proposed to carry the clay 


must use the road, and 
in putting a bridge. For 


evident he 


assistance 





Council tor 





‘ates he would have to pay, he was entitled to some 
consideratiol If they Vere ot going to rate him he would 
ot trouble then He had 15 men tag gy If the work 
were closed down, they would cot on the dole, and three 


‘dole would put the bridge up.—Mr. Tucker pointed out 


that no doubt the Colonel was aware of the conditions when 








he purchased the property The Council was not anxious 
to hinder the development of the district, but they had also 
to see that the rates did not bear unevenly on the different 
parts of the district. —Colonel Allen replied that he knew what 
it would take to put it { ‘rly in order. He was not the 
owner of tl ad 1d « take into consideration the 
tion of bridg rhe road at present was not usable. 


for the trail of 
rty it was up to 
in the matter he 


estimated cost of a 


d that it was suitabk 


pre ype 


done 


the district, and before purchasing the 
id be 


Harte inquired the 


the Colonel te ascertain what cou 


bridge and the Colonel replied that it would be a twopenny- 
ha’penny thing to them.—Mr. Old If that is so, why did 
the Colonel come here for assistance ?—Mr. Parnell suggested 





and Mr. Tucker 
had been 


a committee should 


pointed out that as 


inspect and 
other 


report 


improvement schemes 





turned down, this application could not now be considered. 
im 1 inte ed Colonel llen that the Council had 
al Jution that no new work was to be undertaken 

for six months, but no doubt a committee would meet him 

nd consider if anything could be done to assist him.— Colonel 


Allen said he would help, but he also wanted them to help. 


Ii they said they had no money, he would borrow it for them 
d make himself responsible It was decided that a com- 
mitt neet Colonel Allen on the spot 
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Charlestown Shipping—May, 1927 — 
Arrivals May 14 
Vessel. Irom May 14, 
i ie, ee a ee eRe er ne Truro May 15, 
DPIRNR So haric ca teins Shale Sack auc tule ani aan tote Ak KXKingsbridge May 15, 
RN paso eis ties fo teria 1d Coreen tei Ss eee SOIT Dartmouth May 16 
St. E> j .(suernsey May 16 
Re EP Te ee eee Falmouth May 18, 
CLOSE es ee Eee Carditt May 18, 
ET RS OS IE eR Eee CAR eee re Penryn May 18, 
RAP OSOTOINE oe ad 6's 9 os 8 wa BOO lruro May 19, 
EER OL EOE CEC CEP CCT ELS ; May 190 
| Pe eee eee eEL Teer Cardiff May 20 
APR es read eins SEARO SOUR Falmouth May 20 
fl eee Oe 1 Le a MN PORTE I wre ta Plymouth May 20, 
MPC ETRE ITEC Cee Loe Truro May 20 
ee EE Oe ee ee ee re - Plymouth May 20 
FOUEOE 2 ocwions Falmouth May 2 
ST eee eee Falmouth May 20, 
oe ge OER EE ee eS ear Newport May 21 
POAC: FT aSSCltOGH 6 6:5:5. 555s aoa es was 2 Weymouth May 22, 
Sailings mid “J 
: lay 24 
Vessel Destination ; 
May 25 
] H Ban TEETER ELER eee Leith M 7 
MAY 20 
ee EE Oe ee ee ee EO ete ree Manchester Mac 36 
OE eS mere er eee ere on eee Salcombe Near Ens 
Lad ee oe ee eee ee Fleetwood Shite 
pe ES ee See aera ne are . Sunderland iat He 
th | SEPP ERE ERR RETERE CEL Cte Sunderland May 99 
BOTS “URE CTS BERD h Sta a EGE IN TCECRCE OE Ae layport a eA 
TOR, TEMPE soso i6 deg ata ig pie! Sia eet ews as 48 \berdeen Mas aa 
PU ASRS 0G Saw a GE RAS SAS SSeS Rochester tet By 
SI UES 6 6 a6. 6 ed a Reh ew ae OR London “Wid ae 
ee De, MC OT UCT COC TERE Cre Rochester Max a 
WOON Ve hcdd iwi Seeger gevsrueaeen Nantes a 
. : May 30 
RGMU IRR sot oes a haiaiesa ia asain oes Grantham Ager, 
OS EST ee aOR aN en ET iy Gravesend Max = 
UNNI cola eo ale fog Boge lark eaves a ha Pala GU we london Mav = 
ORY Saws s oadqaaccbesee trash Antwerp see 
Sr er ar yee ere ee Runcorn 
ES PN ONAN So ed sneer RE Leith 
PRN RAIEE ie 820 ct) aharsrachva Kare he aww 8 as ... London 
( WGN RGN oo ioc ee oica I RRO .. Notka 
Date 
. . May ] 
Fowey Shipping—May, 1927 a 
Name. Sailed. Destination May 6 
Facob Christemse® 2c icsasis May 10, Philadelphia May 06, 
Wild Rose...s...+.+0.0+++..May 7, Brussels May 9, 
West Katan ......- .May 12, Boston May 11 
GYDSUM PENCE 6 icccrevverss May 13, Portland, Me May 12 
ORION 5c eso Riaeiice ac sles May 7, Grimsby May 12, 
Dorsel Coast os osasaca os. s ey 6) Laverpool May 13, 
DOIN 9 Ltn ies tare dpe es Wie reece s May 6, Glasson Dock May 13, 
INR om Sos a 2) a Gn a 1a et May 7, Garston May 14 
RN or 6 Grain ain. @ alalaras oa .-May 7, Preston May 14, 
SOAUMPOOR. iis Sau eV ENS Mav 6, Plymouth May 14 
PUNE ISGMRS 5652 0d caw b-ceaen May 18 May 15, 
Hela Naval RT eres. 9, Harburg May 15 
RNG oi a i ai .May 10, Gothenburg May 17 
re Te May 10, Trangsund May 19 
Hejmdal ......0.c0ceseee02.. May 18, Gothenburg May 20 
i. | ieee ......May 10, Pentewan May 22 
PRI, 66855 ka aS Se May 13, Nordkoping May 23, 
Wheatplain...0.....+.....++May 12, Runcorn May 24 
EMRE eh oehoc eis tine a etan a Sse May 10, Newlyn May 25, 
NOR mersg arta Serpe acme ewe th oraeeta May 14, La Pallice May 26 
SS Bere tee ier ee May 14, Runcorn May 26 
US Re Se ee ee May 13, Bilbao May 2 
FW, DASCMee vivisisccca .May 13, Kotka May 27, 
RNR te rr 8 er \ Ant rn 23, Genoa May 28, 
RE ee er rt ee May o, Lezardieux May 28 
ie ie Se cad BAe Gea Sei May 19, Sandviken May 31, 
ee ET ee ae re May 14, Copenhagen 
G y ( Ee. gens ae RS .May 14 Liverpool Date 
Blush R einieeracse Gate cee 3 a Day, SRICOrR May 2 
EO ee ae ee ee! May 14, Preston May 3 
OE re eee eee Tey May 12, Pentewan May 4 
PROD oie een cia hs ase a's aise cy Le, Seneewan May 4, 
Hubbastoi Lieeeed areca ecw eee 24, LOMeEZEN May 5 
MOEN 5a asa Ste hie 5's 6 AO May 17, Ridham May 5, 
ES kG wade 15, Hamburg 7, 
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Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the princtpal Britisk 
clay ports. 


Registered exports of China Clay, with countries of destination, and other shipping and export matters 
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Harboar Shipping—May, 


Arrivale 
Vessel 


Wheater P TrereCrrr eee ree eee 


Balmyle 


INI Rr SNe ind al eed ae aie 
Guiding Sta 
Capable 
Shortest Day 
Wheatplais 
Catherine 
Moral 
Condor 
Snowflake 
Tveleigh 


Vessel 


t Day 


Shorte 





ave dealt with 


Hillbrook .........+.s..-..-May 18, Milwaukee 
RRMNNIGOEN be -th eh ara'a oe: usca'a ee sioreles May 14, Plymouth 
EN decwar wend wad eee em May 18, Weston Pt 
tO Rit Meta sechacvesenes May 19, Stockholm 
POMS cendedcdcewns savas ey 16, Preston 
EVAN = ig © 55 ee) aad as May 16, Pentewan 
Cornish Mevchant <.....454 5% May 27, Charlestown 
Gouwestvoom ..... May 20, Amsterdam 
OEE TOOGE hc cei cedeen May 21, Brussels 
A eC tee .May 21, Raumo 
enn are eee May 29, Plymouth 
MTU 5 ou: 3) aw 6d laiaisie aa e44/4005e EE QO, EMCO 
oe re ere May 23, Weston Pt 
SEs sXe" e ated wae .May 23, Riga 
Immerhof .....6....400000+++May 24, Hamburg 
Queen of the Fal ............May 20, Falmouth 
Shamrock ...........+....~May 21, Plymouth 
Lydia Cardell .June 1, Rouen 
Pamela May 26 Liverpool] 
Shamyoch .................May 21, Plymouth 
 CHOMIEY . o c.cie cio.a:s100in0a 50 3 MAY 24, DOLWOOR, Nd 
PPUNGOSE o.oo ss 0b i es 5 EY 24 MCORN 
PRR hata cosa) 3a LK, 4A) SIS May 25, Antwerp 
Blush Ro .M 25, Weston Pt 
po ae eee Vay 20, Grangemouth 
Bytey TOS6 .o..060 ses s00s ao ay 27, SOONCORN 
Devon Coast .......0.+++..+.May 27, Liverpool 
StevWarh ois kd sis ck oscss sey 20, Granton 
Pamey 26 sicss ..Mav 31, Leith 
Baron Garioc) June 2, Boston, U.S.A 
ROE ee ail Cae ean May 28, Ridham 
PREM a ate ANS eintd ra deueisird June 2, Dunkirk 
Kathe Jurgensen ...........May 30, Reval 
COMGIMOP TOSS ciate ge cas wl June 1, Preston 
Cape Comorit) . Portland, Me 
WP OMPONTEEE icccaeesene scenes * Philadelphia 
WN Sa AS hare alee eS June 1, Birkenhead 
NOs wrap eters ae sieeve . Christiansand 
Cornish Merchant . <6. 0ss es * Brussels 
POURIONE 6 wit oa so ew a aks June Liverpool 


1927 


Fror 
London 
Falmouth 
Plymouth 
Penryn 
...Falmouth 

. Polperro 
...Port Nevis 
Malo 
Plymouth 
Portsmouth 
Carditt 


lreport 
Truro 
Dartmouth 
.. London 

. Falmout! 
Bilbao 
Plymouth 
Gweek 
Torquay 
Plymouth 

. Brest 
Kingsbridge 
Porquay 
Plymouth 
Mevagissey 
Charlestown 


Destination 
Preston 
Rochestet 
London 
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fe BS eer ee eee eer Bristol 
an pt CSAS eo eee ere Runcorn 
AP AA MV MED kode sicksaeedebecexcue Plymouth 
oe ee eee ee Larne 
May 16, s.v. Fanny Crossfield ............00000- Leith 
ee Ee. oss one k ase pic ma ncn se eaee Roscott 
eee ft PS A OF I” Eee eT rar Runcorn 
May 17, S.S. Grosvenor-...... Ke ead ines ace eee Lancaster 
eb eC rae re Plymouth 
May 18, M.v. Renn yhn en ke sek ka See eee (Antwerp 
May Oa: OE shes k eeiewae ne kab ee eoE Roscott 


RRR EC EO MEO Ss ngs Ck cei ate kee Pentewan 


May 3 ee ee ee ee Sree Weston Point 
wo he rere Fowey 
oe hee ..Plymouth 
eS eae el Runcorn 
ee BY A EMD « Shika Ghaka senses sovascasesee Runcorn 
om ROA 0 nr Rochester 
MOY 27 MS BOIS DRY 6. oso ces snk ewecdsenge Plymouth 
cee, Re Plymouth 
Py, eee OP MER. on sass eckanbeseuceeun Preston 
ee SEW CO MORES ok nna xh nbn bee eceen Kirkcaldy 
ey SE GA RNP sibcb ckinsesoeeeeeeikinkee sh Rouen 





Par Harbour Tide Table, July, 1927 


British Summer Time Throughout.) 








Day of Davy of 

Week Month Morning. Afternoon. Height. 
Friday .... I oe 7.41 re 8.1 cee 12.7 
»aturday ° 2 ,ees S.21 S.41 cece 12.2 
Sunday .. 3 aes 9.0 pee g.19 11.5 
Monday be 4 Y.35 —-s 9.5% Ssee 11.3 
Tuesday... 5 one 10.17 ee 10.37 aes 11.9 
Wednesday o bas 10.57 ome 11.19 Re 10.3 
rhursday . . rj pieces 11.43 oo sie 9.11 
Friday .° a) ee 0.gG see 0.37 eeee Y.9 
Saturday . 9 bain L.7 TTT. 1.39 9.10 
Sunday ... 10 ite 2.12 TT 2.45 10.2 
Monday .. 11 ee 3.16 Fi te 3.45 10.8 
Puesday... 12 a 4.12 -s 4.35 11.3 
Wednesday 13 a 5.3 eae 5.27 11.9 
Thursday... 14 ene 5.51 oe O.15 ai 12.2 
ee 15 Seu 6.38 a0 7.0 12.4 
Saturday it rr 7-22 sees 7-43 12.5 
Sunday .. 17 ‘eae 8.4 ice 8.25 12.9 
Monday .. 18 .... 8.46 es 9.7 12.8 
Puesday.. . 19 ee a 9.29 p= 9.52 Pe 12.5 
Wednesday 20 YT 10.15 ses 10.39 ceee 12.0 
Thursday. . 21 sas ds 11.4 11.30 ~ 11.6 
Prg@ay...-. 22 pigs 11.57 11.0 
Saturday 23 cee. 0,20 cess 0.55 see 10.9 
Sunday... 24 1.33 2.11 10.10 
Monday 2 : 2.49 3.25 11.2 
Tuesday... 26 eee 4.0 oe 4.33 11.5 
v 27 5.4 33 12.1 

28 5.59 6.23 12.3 

“7 0.40 7:7 12.4 

3° 7.27 7.40 oe 12.0 

31 as 8.4 ‘sans 8.21 Kes 12.4 

E. CLEMENS, Harbour Master. 
May China Clay Deliveries 
Last Year’s Total Exceeded 
As we predicted last month was likely to be the case, 


with the deliveries of China Clay, China Stone, and Ball Clay 
made in May, the total volume of trade for the year has now 
overtaken that for the corresponding five months of last vear, 
the balance in favour of this year being 14,920 tons. Com- 
pared with the corresponding period of 1925, a record year, 
the figures are down by only 14,920 tons on the total, and 


18,230 on China Clay alone. The statistics below show 


























how greatly in excess was the tonnage over May of last year, 
in which month the effect of the coal strike was beginning to 
be felt. Details : 

Cuina St Batt Cray Totals 

Tons. Tons Tons. Tons Tens. 

rt 1927. 1926. 1926. 

893 1,412 36,261 

- 3,433 

Ow! _ 4,109 

€ 250 

Plymouth. . _ 287 

Falmoutt - - 100 

By Rail 2,693 

May 893 «1,412 47,133 

Apri 3,962 2,316 1,671 53,572 

M ; 5,14¢ 555 1,224 85,950 

February 4 3 2,563 1,558 86,055 

January 4,375 2,569 3,156 72,899 73,658 

5 months 355,952 351,089 23,740 16,558 8,896 9,021 391,588 376,668 


Commercial Intelligence 


The following ave taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 
[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 


due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 


case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 

CLYNE VALLEY BRICK AND TILE CO., LTD., Swansea. 


Registered May 16, £12,000 debentures (filed under sec. 93 (3) 


of the Companies (Consolidation) Act 1908), present issue 
#11,200; general charge. *Nil. May 7, 1926. 
DEAL POTTERIES (1927), LTD. Registered May 23, 


£2,800 debentures ; general charge. 


REDFERN AND DRAKEFORD, LTD., Longton, china 


manufacturers. Registered May 21, £3,000 debentures ; 
general charge. *Nil. September 22, 1926. 
SHILTON BRICK AND TILE CO., LTD., Coventry. 


Registered May 17, £5,000 debentures ; general charge. 

TORQUAY POTTERY CO., LTD. Registered May 14, 
£500 (not ex.) mortgage to bank ; charged on Royal Torquay 
Pottery, Hele Cross, Torquay, and Haytor Vale Pottery, 
30ovey Tracey. *£3,000. May 22, 1926. 

YORKSHIRE PAPER MILLS, LTD., London, W.C. 
Registered May 6, mortgage and charge, to bank ; charged on 
Dearne Paper Mill and Bleach, Works, Barnsley, also general 
charge. *Nil. April 28, 1927. 


Satisfactions 

ANGLESEY BRICK 
Satisfaction registered 
and July 2, 1920. 

BOWATERS PAPER MILLS, LTD., Northfleet. Satis- 
faction registered May 9, £175,000, registered October 10, 
1924. 

MEAKIN (J. AND G.), LTD., Hanley, earthenware manu- 
facturers. Satisfaction registered May 19, £12,200, part of 
amount registered May 3, 1909. 


REDHILL TILE CO., LTD. 


AND 
May 9, 


TILE CO. LED., 


registered 


Llanbedr. 


£2,000, May 28 


Satisfaction registered May 


11, £800 (not ex.), registered October 28, 1926. 
ROBINSWOOD HILL BRICK AND TILE WORKS, 


LTD., Tuffley. Satisfaction 
registered November 3, 1909. 

SHACKLETON (JAMES) AND SON, LTD., Bradford, 
paper manufacturers. Satisfaction registered May 24, £5,000, 
outstanding July 1, 1908. 

WADE (GEORGE) AND SON, LTD., Burslem, china manu- 
facturers. Satisfaction registered May 20, £554 5s. 10d., part 
of amount registered May 21, 1921. 


registered May 14, £4,850, 





Exhibit of Colloidal Clay 

An exhibit of colloidal clay, “* Osmo ”’ Kaolin, prepared from the 
finest English China Clay by an electro-osmotic process, 
on the stand of the Fuller’s Earth Union, attracted much 
interest at the International Oil, Chemical, and Colour Trades 
Exhibition, which the Royal Agricultural Hall 
to-day. It is an exceedingly fine preparation, the particles 
being no larger than the size of the more common bacteria ; 
moreover, it is entirely neutral. Microscope slides were on 
view showing the relative sizes of the particles of the colloidal 
clay and of the crystal and other particles which were removed 
in the process of preparation. Experiments showing its power 
of absorption and its colloidal character were also shown. 


closes at 





China Clay Imports for May 


A RETURN showing the registered imports of China Clay, 
including China Stone, into Great Britain and Northern Ireland 
during the month of May, 1927, indicates that the imports 
were nil. 
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A New Direct Cotton Black 


CHLORAZOL Black P.B. is the latest addition to the British 
Dyestuffs Corporation’s range of direct cotton blacks. 
It gives reddish shades of black and is applicable to all 
types of cotton materials. Chlorazol Black P.B. is essen- 
tially designed for the dyeing of cotton piece goods, for 
which purpose it is said to have acquired a big reputation 
with piece dyers. In addition, it possesses excellent 
cold dyeing affinity, being particularly suitable for burl 
dyeing unions composed of wool and cotton or silk and 
cotton. In the manner usual for direct cotton colours, it 
is dved from an alkaline bath, with an addition of common 
salt or Glauber’s salt. 


Standardising Dye Fastness 


CONSIDERABLE interest will be taken in the work of the 
German Commission on standardisation of colour fastness 
which is to be described by Dr. Paul Krais at a meeting 
of the West Riding Section of the Society of Dyers and 
Colourists on February ro. Dr. Krais, who acted as 
chairman of the Commission, is coming over from Germany 
specially for the address, and should have something 
interesting to say. He was formerly resident for many 
years in Bradford, holding a responsible post with a large 
firm of dyers, and is well known in the district. 


Dyers’ Wages 

THE question of dyers’ wages has been raised by the 
proposal of the employers that the Mackenzie Award 
made in 1924 of 2s. to male and Is. 3d. to female operatives, 
should be withdrawn on the ground that the conditions 
justifying the award no longer exist. The employer, 
have intimated their willingness to submit the matter 
to arbitration and to defer the effect of any new award 
for practically three months. From the operatives’ sides 
it is contended that the benefits to the employers from the 
withdrawal of the award would not be material, while 
the effect on the workers would be seriously felt, and might 
be productive of discontent. About 80,000 operatives 
(50,000 male and 30,000 female) are affected by the po - 
posals. The Joint Dyers’ Executive is to meet in Man- 
chester on Saturday, January 22, to consider the matter. 


Production of Coal Tar Dyes fre 

A RECENT paper by Mr. H. E. F. Tracey, B.A. (Cantab.), 
A.I.C., A.M.I.Chem.E., before the Hull Chemical and 
Engineering Society, described in very practical terms the 
production of coal tar dyes with reference to some of their 
chemical engineering problems. He took as the basic 
illustrative colour for the address Direct Deep Black 
E extra, forthe reasons that four intermediates are required 
for its production, that the manufacture of the colour may 
be entirely self-contained (that is, that starting from the 
original raw materials the finished colour may be produced 
without being troubled with any by-product), and that the 
colour is a very important one, used in large quantities. 
The annual world consumption is probably nearly 50,000 
tons. The process up to the final stage was traced in detail, 
and it was stated that on a rough compilation 25 to 30 tons 
of chemicals are used for every ton of standard dye 
produced. ; 


New Synthetic Fibre Yarn 

THE discovery and manufacture of a new synthetic fibre 
yarn is announced by the Fitchburg Yarn Co., of Fitchburg, 
Mass., as the result of experiments begun last March by 
their engineer assisted by a Swiss textile expert. Although 
the process and formula have not been disclosed, it was 
said that the new product has a cellulose base. Because 
of this, it presents some dyeing problems, but it is said 
to have been subjected satisfactorily to warp dyeing, in 
which it differs from rayon. Independent tests are now in 
progress. 


U.S.A. Dyes Census 


THE Census of Dyes and Other Synthetic Organic Chemicals 
for 1925, issued by the United States Tariff Commission, 
Washington. is a volume of 224 pages and contains an 
immense amount of statistical and general information. 
It presents the results of a special investigation made by 
the United States Tariff Commission with respect to the 
production in the United States of coal-tar dyes and 
synthetic organic chemicals, both of coal-tar and of non- 
coal-tar origin. It includes a detailed tabulation of the 
coal-tar dyes imported into the United States, and official 
statistics of imports and exports of coal-tar dyes by the 
large consuming and producing nations of the world. A 
special chapter on the cost of the dyestuffs used in the 
manufacture of representative fabrics and garments bears 
out generally the conclusions on this interesting topic 
noted in our last dyestuffs supplement. Those who desire 
to study the complete report may obtain copies from the 
Superintendent of Documents, Government Printing Office. 
Washington, D.C., at 30 cents per copy. 


American Spring Colours 

FOURTEEN colours for spring knitted outerwear garments 
have recently been selected by the U.S.A. National Knitted 
Outerwear Association. The shades are taken from the 
Spring 1927 Colour Card of America, issued by the Textile 
Colour Card Association of the United States. These 
colours have been selected “‘ after a careful survey of those 
to be used by the allied trades, including the millinery, 
hosiery, and leather industries.” 

The card is divided into seven bright and seven pastel 
shades. ‘‘ Nectar,” a muted pink lavender, favoured by 
Paris milliners, is an original modish pastel hue. ‘‘ Wild 
Cherry,” the raspberry colour sponsored by Chanel, may 
be one of the leading colours this spring. It matches 
“Wild Raspberry’”’ on the 1927 Spring Colour Card. 
‘Blue Jewel”’ is a bright light blue, harmonising with 
‘Blue Turquoise,”” selected by the Millinery Associations 
as a fashionable shade for their winter resort models. The 
Spanish note is seen in “‘ Golden Poppy,” a brilliant orange. 
An unusual shade of pinkish terra-cotta tone, called 
‘‘ Marsh Rose,” suggests the soft tints of a Pompeian fresco. 

For sport sweaters, ‘‘ Popcorn,” a light yellow, ‘“* Mother 
Goose,” a neutral beige tan, and “‘ Gooseberry Green,” a 
light apple green, are fashionable shades as well as the 
delicate ‘Cameo Pink.” Blues occupy an important 
place—the dull silvery “‘ French Blue,” in the more intense 
indigo shade called ‘‘ Liberty Blue ’’ and the pastel greenisk 
blue called ‘‘ Vert de Gris.’’ These blues will be especially 
popular this spring, according to Margaret Hayden Rorke, 
managing director of the Textile Colour Card Association. 
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Dyestuff Licences for December 

THE following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 
1920, made during December, has been furnished to the 
Board of Trade by the Dyestuffs Advisory Licensing 
Committee. The total number of applications received 
during the month was 552, of which 446 were from mer- 
chants or importers. To these should be added 11 cases 


outstanding on November 30, making a total for the 
month of 563. These were dealt with as follows :—Granted, 
444 (of which 427 were dealt with within 7 days of receipt) ; 
referred to British makers of similar products, 54 (of which 
46 were dealt with within 7 days of receipt) ; referred to 
reparation supplies available, 3 (all of which were dealt 
with within 2 days of receipt) ; outstanding on December 31, 
62. Of the total of 563 applications received, 478, or 85 
per cent., were dealt with within 7 days of receipt. 





Wetting-out Agents in Bleaching and Dyeing 
By A. J. Hall, B.Sc., F.C. F.T.I. 


In the following article information is given as to how some of the newer synthetic products are being utilised in textile processes. 


For many years the natural resistance of textile fibres to 
wetting when immersed in aqueous solutions has existed as a 
real difficulty in textile processes. The slow penetration of 
cotton piece goods by cold mercerising liquors, the uneven 
wetting of loose wool in scouring machines, and the imperfect 
saturation of wool with acid solutions in processes of carbonisa- 
tion are well known as hindrances to efficiency. In general, 
such difficulties have been met by the use of hot or boiling 
liquors, but such a remedy is not possible in many cases. Now, 
however, thanks to the cheap production of synthetic products, 
these difficulties may be solved in a more reasonable manner. 

Within recent years it has been discovered that compara- 
tively small quantities of certain compounds assist the pene- 
tration of textile fibres to an extraordinary degree. For 
instance, if a piece of woollen fabric, say 4 x 4 cms., is thrown 
on the surface of a carbonising liquor (sulphuric acid of 6° Tw.) 
penetration is so slow that the fabric takes about 15 minutes 
before it sinks. On the other hand, under similar conditions 
woollen fabric sinks within 30 seconds in the same liquor con- 
taining Io grams per litre of the proprietary wetting-out 
substance known as Leonil S. Such rapid wetting out of 
textile materials is of the utmost importance. 

In general it is found, in processes of textile treatment in 
which wetting-out agents are used, that the treatment may be 
carried out more rapidly and thoroughly, and as a result the 
substances used in the treatment are utilised more efficiently. 
It is, for example, found that when wetting-out agents are 
added to carbonising liquors, the strength cf the latter may 
be reduced without loss of effect. Again, in processes in 
which textile fabrics are impregnated with a dye liquor by 
passage through a padding mangle, the addition of a wetting- 
out agent to the liquor enables the rate of passage of the 
fabric through the mangle to be increased, and usually the 
concentration of the dye must be somewhat reduced. 


Present Low Standard of Efficiency 


The low standard of efficiency of penetration found in 
works processes is not generally realised. Anyone who 
examines dyed fabric by pulling out separate threads and un- 
twisting them will realise how superficial is the dyeing; 
the interior fibres of each thread will generally be colourless or 
unevenly dyed. These defects are particularly evident by 
microscopical examination. Mercerised ‘yarns are often 
found to be mercerised only externally, the inner fibres being 
twisted and ribbon-like, thus showing their non-contact with 
the mercerising liquor. Even in dyed fabrics which have been 
subjected to ageing or steaming processes, penetration is often 
lacking. The result of such inefficient treatment is lack of 
fastness to light (in the case of dyed materials), “‘ flecky ”’ 
or bare appearance, and unevenness in the finished state. 
Hence the opportunity which exists for those who can devise 
means for easily overcoming these defects. 

At the present time over one hundred proprietary substances 
are being sold for assisting the wetting-out of textile materials. 
Most of these substances have originated in Germany, as such 
names as Nekal, Isomerpin, Diffusil, Flerhenol M, Verapol 
suggest, and they are prepared suitable for all kinds of textile 
processes. Generally those wetting-out agents stable and 
effective in acid liquors are distinguished from those suitable 
for alkaline liquors. 

The composition of the various wetting-out agents now 


available is more or less unknown—an opportunity for students 
at universities and colleges thus exists for assisting industry 
by determining their identity—except in certain instances. 
The earliest wetting-out agent known as Tetracarnite (Sandoz) 
is believed to consist essentially of pyridine and a sulphonated 
oil (Turkey red oil) and was first suggested by Freiberger. 
Since the introduction of Tetracarnite, sulphonic acids of 
benzene, naphthalene, and their hydrogenated derivatives have 
been found especially serviceable in this direction. Many 
wetting-out agents are mixtures of soaps or-sulphonated oils 
with organic solvents (tetrachlorethane, trichlorethylene, etc.) 
or aromatic compounds. 
Searching for the Perfect Wettingeout Agent 

Since a wetting-out agent may contain an organic solvent 
or soap, it is at once evident that a wetting-out agent may be 
something more than a wetting-out agent—it may also be 
useful for removing fatty substances from textiles, or for 
assisting the solution of dyestuffs when employed in dye 
liquors. Thus Tetralene contains an organic solvent capable 
of emulsifying or dissolving waxes in cotton and is therefore 
useful as an assistant in keiring. Similarly Tetracarnite has 
a solvent action for vat dyestuffs, and is useful as an addition 
to vat dye liquors for removing any scum of oxidised dye 
which may be present. The ideal wetting-out agent and one 
which will find most favour in textile processes is one which is 
able to dissolve or emulsify fats and waxes in textile materials, 
which can increase the dispersion of dyes in dye liquors, which 
effects rapid penetration and which can be used in acid, neutral 
or alkaline solution. At the moment, practically no wetting- 
out agent can claim all these properties, but that is probably 
only a matter for further investigation by producers of syn- 
thetic products. 

It is as vet too early to foresee the type of compound which 
will eventually prove to have the greatest all-round use for ' 
wetting-out purposes, but indications may be obtained by 
reference to the products actually now in use and those under 
investigation. A recent patent (E.P. 252392) protects the 
use of aromatic sulphonic acids which contain at least one 
alkyl group and at least one halogen atom, nitro, hydroxyl, 
oramino group. One example of such a compound is obtained 
by sulphonating a«-chloronaphthalene and condensing the 
product with zsopropyl alcohol. It is suitable for wetting-out 
wool and assists the lathering of soap solutions. Di-amyl-a- 
naphthylamine sulphonic acid and diethyl metanilic acid are 
useful substances for promoting the dispersion of dyes in dye 
liquors. A wetting-out agent having good scouring properties 
consists of a mixture of methyl-cyclohexanone and the sodium 
salt of di-butylaniline sulphonic acid. 

The use of hydrogenated aromatic compounds is also prc- 
tected in E.P. 252811. Such compounds include tetra and 
hexa-hydronaphthalene sulphonic acids, it being also possible 
to condense these substances with fatty acids such as oleic 
acid or products obtained from olive and cotton seed oils. 
All these compounds reduce the surface tension of aqueous 
solutions, and promote the removal of fatty substances from 
greasy fibres. One distinct advantage of such hydrogenated 
naphthalene compounds lies in the fact that they may be used 
for the scouring of wool at higher temperatures than may be 
employed with the usual soap solutions, since they do not 
assist felting. Thus a botany wool may be scoured by means 


of these products at 60° C. instead of 50° C. 











January 15, 1927 


The Chemical Age 3 


(Dyestuffs Monthly Supplement) 





Wetting-out agents are also obtained by condensing sul- 
phonated phenols or naphthalene sulphonic acids with for- 
maldehyde (E.P. 246468). Aliphatic substituted sulphonic 
acids are protected in E.P. 246155 as wetting-out agents 
suitable for use in the bleaching of textile materials. Such 
compounds include palmitobenzenesulphonic acid, stearo- 
toluenesulphonic acid and isopropylnaphthalenesulphonic acid 
and their salts. 

Emulsions of chlorinated aliphatic hydrocarbons and sul- 
phonated fatty acids are also useful wetting-out agents. 

Users’ Difficulties 

One of the chief difficulties which confronts users. of wetting- 
out agents is that of being able to decide which agent to use 
for any particular purpose : the number of wetting-out agents 
available is so large. Ultimately it is, of course, necessary to 
test the wetting-out substance under the conditions of the 
actual textile process, but more rapid and convenient methods 
of testing are desirable. Wetting is related to surface tension, 
viscosity, capillarity and emulsification, and it is extremely 
difficult to devise tests which involve all these physical proper- 
ties. Two tests do appear, however, to be more valuable than 
others. 

The first method of comparison of various wetting-out 
agents is carried out by observing the times taken by a stan- 
dard piece of textile material to sink in aqueous solutions of the 
wetting-out agents. The textile material is chosen according 
to the use to which the wetting-out agent is to be employed— 
it may be of cotton, wool, or silk. Preferably it is in the form of 
fabric, since this can be easily cut into a number of pieces similar 
in weight and surface area. Among those who have utilised 
this method may be mentioned Kind and Auerbach (Textil- 
berichte, 1926, 7, 775), and their results afford interesting data 
concerning many of the wetting-out agents now available to 
bleachers and dyers. 

For the carbonisation of wool, Leonil S, Nekal A pdr, 
Neomerin N and Oranit pdr are suitable wetting-out agents, 
since they are soluble in the acid liquor employed. The 
following results with these substances are given as showing 
the general working of the method—using pieces of woollen 
fabric 4 by 4 cms. 

Temperature of solution (sulphuric 
acid of 6° Tw.) 

16°C. 30° C. 50° C. 


Wetting-out agent. K 
Duration of sinking of fabric. 


Leonil S. 
ROR. US: AN hsesss kc eews 32 secs. IO secs. 4 secs. 
5 pi eee eis tes weiner 47 15 a 
3 ee ee 50 Io 10 
2 Sa 55 22 13 
Nekal A pdr. 
SOR EMO: © ia Besides. aa 4 3 2 
5 RT er re Ter 7 4 3 
3 TO re ee II 7 4 
2 ee er re eae ee ee 16 9 4 
Neomerpin N 
ROR ee ie cece Carsiew 5 3 2 
5 ar te yey 15 6 3 
3 io |  Senee a eee" dee 20 9 5 
2 ee ee 25 II 6 
Oranit pdr. 
RES iiprewins ccna ae 3 2 I 
5 (sia ain ewes a 5 4 2 
3 a, Maa eee aon a 7 5 2 
2 in|) Sere ew aa whee I 7 3 


In acid alone at 16° C., duration of sinking—goo secs. 

The above results indicate the superior wetting-out proper- 
ties of Oranit pdr and Nekal A pdr under carbonising con- 
ditions. It is, indeed, claimed for Oranit KS that it allows 
the strength of carbonising acid to be reduced from 6-7° Tw 
to 4°5° Tw. 

There is a very definite scope for wetting-out agents in the 
mercerisation of cotton yarns and fabrics, so that the following 
results obtained by the same method are useful as well as 
interesting. 

Quantity of agent per litre of mercerising liquor. 


Wetting-out 5g. 3 g. 2 g. I g. 
agent. Duration of sinking of fabric. 
OMNES 6e<e sense 65 secs. 130seCS. 210 seCS. 290 secs. 
TPOOEIOTIN 2.05. 215 245 300 328 
Tetracarnite ...... 103 230 280 435 
Neomerpin ...... 80 150 240 300 


In mercerising liquor alone, duration of sinking—450 secs. 


Some further results obtained by this method by Auerbach 
(Textilberichte, 1926, 7, 681), and which serve to compare the 
wetting-out powers of a number of proprietary substances, 
are given below. 

Duration of sinking of fabric. 


Wetting-out agent. Concentration—5 g./litre. Temp. 16° C 


REMMI Sririic aed acte sew wavereae exceeding 1 hour. 
1 a ee ere . 8-3 mins. 
POTN e655 66.5-3.5 00440005 405.006 73 mins. 
POO SOIR ooo 5.00.50 aioe ewes 52 mins. 
PONE NOMI s 9. <i0's2 eae easitweses 146°5 secs. 

Bo ee ee ere I2*2 secs. 

PRO CMERNIR eco sero wie sieeeae sien 21°7 secs. 
PROOIIODO UE INS oe .c ces venw vores ae 25°3 mins. 

RR agin a 5 choo iso. syeen-dele aisive’s 16-2 secs. 
COMEET WE Saas sa ene's cuaadewene 62°3 secs. 

MM MINIAORE? sone Gioia sss 0-0-0. cs ea wanes 560 secs. 
rr exceeding 90 mins. 
Ee ge | ee .. 267 mins. 
WI died o:cis. 0 4s Gice 0.0 04.0180 exceeding 3 hours 
PNY Serato dectecwenweaees exceeding 2 hours 
DOOM CAPHONALE « 20s coccescsee exceeding 2 hours 


The second method of comparison of wetting-out of agents 
consists of determining the drop-number of their aqueous 
solutions. When water is allowed to fall from a pipette, the 
size of the drops is mainly dependent on the surface tension 
of the liquid. ‘The larger the surface tension, the larger the 
drop, and vice versa. If, therefore, equal volumes of two 
different liquids are successively allowed to fall from a pipette 
(known in its standardised form as a stalagmometer), their 
surface tensions may be compared by means of the numbers 
of the drops formed by each liquid. The number of drops 
which a liquid forms in falling under such standard conditions 
is usually known as its drop-number. Since a characteristic 
of wetting-out agents is that they lower the surface tension 
of the aqueous liquor to which they are added, their wetting-out 
powers are proportional to the drop-numbers of their aqueous 
solutions. 

Kind and Auerbach obtained the following results by this 
method, and they should be considered in relation to the fact 
that Nekal, Leonil, Oranit and Neomerpin N are derived from 
alkylated naphthalene sulphonic acids, whereas Tetrapol, 
Koloran and Flerhenol M are mixtures of sulphonated oils 
and organic solvents. 

Drop-number at 17° C. 


Wetting-out Concentration of solution— 


agent. 5 g./litre. 
PUM roa sd eae eee wake eee 45 
| oO) Ege Ren ee aie SORT ARR Para mrac 62 
BRR rals sal sas (eluate ian Gea Sis aaie e's 61 
BIRR “Foo i. q005'S Visa ste ea eo eemee 6 87 
a ELUIP ER 65civa Ska6,%, tetas AO eiaeid’ wrk etaraleiad- oc 40 
RERIPRESII ONY 76. 604.9: 4 diss agie a's wi wre eaguerwiereuare 48 
SCENE orig cards eevee Oba we< oeus 63 
PEVCROUMIORE. Gloie' sic sda cs sone wee eee sd 57 
PERMIT ais.5i8e os ara 5-0 S are ue OSE 59 
REI aera c,c'a0 a a ale aw oreiaranetarew wine es gI 
NNN ood iis. cts a ala oe cern ie Soe we eae 43 
Marseilles SOED «66.02 sews cee eeecenes 94 
MORGDOIS SOAD: <5 os co sd scinvieeicesd ns 66 
NOME DOT 6 oie sis diesen sca a cawieseivians 65 
PRA EIIN Fa 0 ds acers, see ler araleia wawore. 48 62 
MORNIN RE a 06 01 oca1 <0 6 ous 4 wd We OS 66 
RMN ight ai dis sseis wane orn woo a's eae 50 
PURGING (coo ccna decease aa een sees 38 
No aE CROCE gar cae are erg Sat a 60 
REGU MUMMEM voli sae' a's 0u:d' srars asi: Cars Wels wmwisre 58 
OUR GRINNED 6 555.4:4:8.41665 RUGS ON ese 40 
CE AMM NGC ONN 55.50.1056. dite 4 105 0 wie, wisi sleiglene 63 
NENGMBRONEN «5, 0 ecerale aisinia a ¥is 06 wiegiarsies a6 40 
DNR si atans- a iahsiics 6.0) se vis a.n Oke wee wes a 85 
VEPAPOUSOAD 6.0 ocins ce cwscccsecsceuse 81 


It will be noticed in the above table that Turkey-red oil— 
one of the oldest wetting-out and emulsifying agents used in 
dyeing and printing—has a very low drop-number compared 
with many of the newer substances. This low drop-number 
indicates, of course, that aqueous solutions have their surface 
tension lowered to a comparatively small extent by the 
addition of Turkey-red oil. 

The results obtained by the two methods outlined above 
do not always confirm each other, and one can see, on reflection, 
that neither method is perfectly satisfactory. Yet taken 
together, the ‘‘ sinking fabric’’ and drop-number methods 
are the best means available for comparing the wetting-out 
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powers of the various compounds now being sold. On the 
whole, that method in which the sinking of a fabric is utilised 
appears to be most reliable in relation to works processes. 
From the above, it will be realised that wetting-out agents 
have possibilities of giving great assistance to the textile 


industries. There can be no doubt that wetting-out agents 
—once a curiosity—have come to stay. It is up to English 
dye and chemical manufacturers to cultivate this field and 
produce wetting-out agents which may be utilised under all 
conditions of textile treatment and at a cheap price. 





Basic Intermediates for Dyestuffs: No. VI.—Anthraquinone 


By “ Consultant” 


AMONG the really fundamental dyestuff intermediates there 
are few that have more importance than anthraquinone. The 
basis of a vast series of vat dyestuffs, important alike for their 
purity of colour and fastness to light, it and its simple deriva- 
tives are produced in very large quantities. 

The various methods for the production of anthraquinone 
may be divided broadly into two classes: those involving the 
oxidation of anthracene, and the more interesting, although, 


at present, technically less important, synthetic methods 
involving naphthalene as the ultimate raw material. Among 


the various oxidation materials for converting anthracene to 
anthraquinone, chromic acid is probably the most popular and 
widely used, and its use involves the reaction :-— 

Cy4Hyo + Na,Cr,O, + 4H,SO,= C,,H,O, + Cre(SO,)3 + Na,SO, 

5H,O 

Other oxidation materials and processes have been used, 
several of which will be discussed later. Although, of course, 
almost as many modifications of the chromium oxidation 
process exist as there are works producing anthraquinone, 
they vary but little from the following procedure. The actual 
oxidation is performed in a capacious lead-lined vessel holding 
from 2,000 to 3,000 gallons and fitted with a lead covered 
stirrer and lid. Sublimed anthracene (2} cwt.) and water 
(400 gallons) are mixed in the tank and warmed by blowing 
in low pressure steam to a temperature of 75° C. A solution 
containing sodium dichromate (5 cwt.) and sulphuric acid 
(10 cwt.) in water is slowly added with considerable stirring, 
the temperature rising meanwhile to about 95° C. The 
amount of water employed in the manufacture of the chromic 
acid solution varies with the purity of the anthracene used. 
A pure grade of anthracene does not give rise to frothing so 
easily as a low grade material, so that less water is necessary 
with the purer anthracene. In practice it is customary to 
use a comparatively dilute solution since the yield is thereby 
increased. For the quantities just mentioned the chromic 
solution would probably be diluted to about 800 gallons, the 
addition of which would take from 12 to 16 hours. The pro- 
cess may be varied by adding the dichromate to the water and 
anthracene and running in the slightly diluted acid, but this 
process is held by some to cause more frothing than when the 
chrome liquor is prepared separately. 

After the addition of chromic acid is complete the solution 
is brought to the boil and maintained there for some time in 
order to complete the oxidation. The end of the reaction 
can be adjudged in several ways. The remaining chromic 
acid may be estimated with ferous sulphate or, as is more 
popular, a sample may be withdrawn filtered and sublimed ; 
the eye soon learns to detect the point at which the flat plates 
of anthracene cease to appear among the needles of anthra- 
quinone. When oxidation is complete the reaction mixture 
is filtered, pressed hot, and washed with hot water. The 
yield of this crude anthraquinone varies from a 100 to I10 
parts from each Ioo parts of anthracene used. 

There are numerous disadvantages which make this process 
an economically difficult one. In the first place the present 
demand for a pure anthraquinone compels the utilisation of a 
high grade anthracene which in itself is difficult to obtain. 
In the second place the recovery of the chromium salt is by 
no means economically simple and must be carried out in 
order to make the process pay. Thus, in order to get anthra- 
cene of the requisite degree of purity and state of subdivision 
for anthraquinone manufacture, the following operations have 
to be performed. The coal tar distillate obtained between 
270° C. and 400° C. is allowed to stand for several days, after 
which the separated anthracene is removed by centrifuging 
and is pressed hot. This crude anthracene contains 40 to 50 
per cent. of the desired compound together with carbazole 
and phenanthrene. It is heated with a few times its weight of 
pyridine bases to 100° C.—solution at that temperature com- 
plete, but on cooling practically pure anthracene separates 


out. The sludge is centrifuged and the operation repeated 
when a 90 per cent. anthracene is obtained. This is sublimed 
with steam at 200° C. in order to obtain the necessary state 
of subdivision. 

Concerning the utilisation of the chromium liquors there are 
two main possibilities, firstly the conversion to chrome alum, 
chromium acetate or chromium fluoride, all of which are used 
in dyeing or tanning, or secondly, reconversion to chromate for 
use with further batches. If the latter course is taken two 
main methods offer themselves. In the first of these milk of 
lime is added in quantity sufficient just to precipitate the 
sulphuric acid present, and to the filtered liquid more milk 
of lime is added to precipitate the chromium. The pre- 
cipitated chromium-lime mud is fused to chromate in the 
usual way. The second method is electrolytic in nature, the 
green chromium liquors being boiled down until that con- 
centration is reached, which will, after electrolysis, yield a 
solution strong enough for the oxidation of another batch of 
anthracene. The liquor flows through a battery of lead lined 
electrolytic cells undergoing oxidation, and emerging fully 
oxidised to the dichromate stage. It is estimated that the 
recovery of 1 cwt. of dichromate requires 270 kilowatt /hours at 
3°5 volts. 

Other Oxidation Processes 

In order to avoid as far as possible the use of so expensive 
oxidising material as chromate, several processes have been 
evolved utilising other and cheaper oxygen carriers. Numerous 
patents have been taken out to protect processes in which the 
oxides of nitrogen function as oxidisers, one in particular 
using a solution of nitrogen peroxide in nitrobenzene. Another 
interesting process uses oxygen itself. In outline the process 
is as follows : 90 per cent. anthracene (I cwt.) and acetic acid 
(5 to 10 cwt.), together with a little fuming nitric acid, are 
heated to 80° togo° C. and oxygen forced in under pressure. It 
was claimed for this process that oxygen was absorbed until an 
almost quantitative yield of anthraquinone was obtained, but 
it has been found since that this ideal state is more nearly 
approached when the following modifications are incorporated. 
These comprise the addition of acetic anhydride to absorb the 
water formed and the use of sodium nitrite in the place of 
nitric acid. 

The crude anthraquinone from the chromic oxidation pro- 
cess and from certain of the other processes has to undergo 
purification the extent of which depends largely on the purity 
of the original anthracene. The usual stages are as follows :— 
The crude material is digested with three times its weight of 
82 per cent. sulphuric acid at 100° to 110° C. until a sample 
diluted with water gives an almost white precipitate. The 
solution is then diluted largely with water, when the sul- 
phonated impurities remain in solution while anthraquinone, 
which is not attacked by sulphuric acid under these con- 
ditions, separates out and may be filtered off. Purification is 
also often effected by sublimation, for which, however, special 
plant is required. A capacious vessel provided with a lid 
and very wide side tube is heated by superheated steam or 
hot oil circulation to about 320° C., after having been charged 
with crude anthraquinone. The vapour of anthraquinone is 
carried from this vessel to the condensation apparatus by a 
current of steam superheated to 250° C. and the vapours are 
condensed by a powerful but finely divided water spray, which 
produces that state of subdivision which is highly desirable 
in anthraquinone. Produced in this way anthraquinone 
occurs as a yellowish powder usually of a purity of 97-98 per 
cent. 


Synthetic Anthraquinone 
The cost and difficulty of obtaining satisfactory anthra- 
quinone for dyestuffs manufacture from anthracene, itself 
only with difficulty obtainable in a pure state, has recently led 
to extensive investigation of synthetic methods for the prepara- 
Of these the only satisfactory one is 


tion of this substance. 
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that which involves the ring closure of o-benzoy] benzoic acid. 
Here the raw material is naphthalene 
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the vapour of which mixed with air is passed over a vanadium 


pentoxide catalyst mass maintained at a temperature between 
400° and 500° C., when phthalic anhydride is formed in good 
yield, and can be purified by sublimation. Finely ground 
and freshly prepared aluminium chloride is mixed with benzene 
in a large lead-lined vessel fitted with the usual stirring devices 
and steam jacket, and a solution of phthalic anhydride in 
benzene is slowly run in. Stirring is maintained vigorously 
and the temperature rises to 35° C., at which point it is main- 
tained for about an hour, after which the benzene is boiled 
until no further hydrogen chloride is evolved. The benzene 
is then removed by distillation, and also the water present, by 
the application of vacuum and steam heat; 98 per cent. 
sulphuric acid is then run in and the whole v igorously stirred 
at a temperature of 110° to 115° C., when condensation of the 
o-benzoyl benzoic acid takes place with the formation of 
anthraquinone, which may be obtained by dilution of the sul- 
phuric acid solution, and sublimation, in a high state of purity. 





Technical Progress in Dyestuffs in 1926 
By L. J. Hooley 


THE past year has marked an improvement in the position 
and prospects of the British Dyestuff Industry which future 
years will find difficult to parallel. Technical progress has 
been overshadowed by reorganisation and the year has seen 
an improvement in the industry’s financial prestige which 
would have been sufficiently satisfactory as the result of five 
or ten years work, but which coming in one has been equally 
unexpected and gratifying. 

Looking back on the difficulties and disappointments of 
the last five years, it is now possible to see these more clearly 
as being symptoms of general post-war weakness rather than 
of special faults in the industry itself, and in a time when 
capital reconstruction schemes are so frequent, the British 
Dyestuffs Corporation may be congratulated on beginning its 
own work of recovery soearly. The satisfactory conclusion of 
this, following the difficult improvement in the two previous 
years, was recognised by the outside world as marking the 
beginning of a new stage. The agreement with Scottish Dyes 
was regarded as a further augury for success. After this some 
further extension of mutual interests, in the direction of an 
understanding with the heavy chemical industry, was regarded 
as likely in the future, but the formation of a combination on 
such broad lines as Imperial Chemical Industries was wholly 
unexpected, and particularly reassuring. 

Although, as has been said, these larger questions have 
ranked in importance before directly technical advances, one 
of their most satisfactory features is the basis they offer for 
future research on more extensive lines and with a wider scope 
than was possible previously. During the last few years 
it has been evident that dyestuffs themselves are only one 
aspect of chemical progress ; the special importance of dyestuffs 
however lies in the fact that they represent the organic side of 
the industry, and that advances in this direction can only be 
built on these as a foundation. 

Turning now to chemical advances themselves, the year 
under review has shown a greater volume of British research 
than previous ones, and to this all the firms have contributed. 
In each of the divisions in which research is proceeding at the 
present time British advances are to be recorded, and there is no 
evidence of any falling behind now that results of post-war 
research are beginning to be felt. 

New Colours 

As showing one of the most obvious marks of progress 
during the year some of the most important of the new colours 
brought out may be given. Among acid colours there are 
the very*bright Lissamine Fast Red B and Lissamine Green 
SF, along with Alizarine Sky Blue B and Alizarine Ultra 
Blue B, all due to the B.D.C. Along with these two latter 
must be placed Solway Light Blue R ($.D.L.) and Anthracene 
Brilliant Blue 3B (L.B.H.) Among acetyl silk colours there 
are Ionamine Blue B, Celatene Brilliant Red and Celatene 
Scarlet. Sulphur colours have been brought out by Hickson 
and Partners in Sulphur Brown M, by the B.D.C. in Thionol 
Direct Blue R, and by L. B. Holliday with Thionine Black 
BSP. As examples of chrome colours there are Solochrome 
Orange GR (B.D.C.) Diadem Chrome Black 10B and Mono- 
chrome Fast Orange PR (L.B.H.) Toname only two examples 
of the vat colours there are Duranthrene Orange 4R and 


Caledon Blue 3RK. Two additions have been made to the 
Monolite pigment colours, namely Red D and Yellow 5G. 
In direct and basic colour there are Chlorazol Yellow 6G, 
valuable for its pure greenish yellow shades, Chlorazol Fast 
Brown 2RK and Victoria Blue B. 

The importance which is attached to fastness in new dye- 
stuffs has been stressed frequently in THE CHEMICAL AGE 
and it is interesting to note in this connection that the indigo, 
anthraquinone, benzanthrone and perylene derivatives account 
for more than one-third of last year’s patents. The azo colours 
are responsible for another third, but fully half of these belong 
to the faster types such as the Naphthols and chrome and 
pyrazolone azo bodies. The remaining principal dyestuff 
groups, including the sulphide, indamine, thiazole and indo- 
phenol colours, the triphenylmethane, rhodamine, acridine, 
safranine and other basic colours amount all combined to less 
than a quarter of the whole, the basic colours outside the 
triarylmethanes being especially small. Acetyl silk claims 
quite a substantial number for itself, but these are of course 
spread over the various groups just mentioned. 


Cellulose Acetate Dyes 

The credit for the major portion of the work on the dyeing 
of acetyl silk still belongs to this country and most of the 
manufacturers have added their quota during the last twelve 
months. The question of solubility, both in water and the 
silk, can still be felt to be the dominant idea behind most of the 
recent work. In extension of the Duranols and Celatenes we 
see in B.P. 248,858 and 244,267, both by B.D.C., W. H. Perkin, 
and C. Hollins examples of the more complex anthraquinone 
derivatives. These include the grey and blue dyestuffs 
obtained from diaminodihydroxy anthraquinones by con- 
densing with anthraquinone urea derivatives and the brown 
dyestuffs from nitrated acetylamino anthraquinones. The 
blue hexamino dianthraquinonyl thio ether previously 
described in B.P. 231,206, is prepared by a slightly different 
method in B.P. 253,584 (S.D.L., J. Thomas, E. G. Beckett, and 
R. Tonkin). The use of carboxylic acid groups either directly 
attached to carbon or sulphur or indirectly through other 
groups is seen in B.P. 252,240, 252,646 (B.A.C., C. M. Barnard) 
and B.P. 246,840 (I.G F A. ) and related to these are the glycol 
ether and glycerol ether groups of B.P. 245,785 (Sandoz). 
The stronger but generally less suitable sulphonic acid group 
is employed as its sulphamino derivatives, which have the 
advantage of the amino group at the end, in B.P. 257,654 
(B.D.C., R. S. Horsfall, L. G. Henderson, J. A. R. Henderson, 
and J. Hill); D.R.P., 420,017 (B.A.S.F.) ; and in B.P. 243,738 
(M.L.B.), all these three describing azo compounds. Free 
sulphonic acids, at one time regarded as quite unsuitable, 
but later used in special azo bodies by the B.D.C., are also 
made use of in B.P. 220,303 (S.C.I.B.), these again being azo 
derivatives. Even anthraquinone sulphonic acids are em- 
ployed in U.S.P. 1,587,708 (Grasselli). In the products of this 
patent the acid groups are placed in the ortho position to 
amino groups. Solubilisation methods are extended in B.P. 
242,711, 242,393, 244,143 (British Celanese, G. H. Ellis, 
etc.). Dyestuffs having affinity for acetyl silk are obtained by 
condensing amino or hydroxy bodies with dinitro chlor benzene 
sulphonic acid B.P. 244,936 (L. B. Holliday and A. Young). 
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Anthraguinone Series 

The anthraquinone patents are so numerous that it is only 
dossible to touch very briefly on the main lines. The general 
tendency is seen to lie along the direction of improvements 
in technique and elaboration of alternative methods of pro- 
ducing known compounds. This is the natural result of the 
entry of a large number of manufacturers into this group during 
the last half dozen years or so. 

The extraction of anthracene from coal tar in a special 
plant is given in B.P. 255,429. The purification of the crude 
anthraquinone produced in the oxidation of anthracene, either 
by extracting the impurities with hot alkali or by dissolving 
out the anthraquinone as a soluble alkali salt of anthranol 
after reduction, leaving the impurities behind, are given in 
U.S.P. 1,591,712 and 1,583,299, respectively (Nat. Anil. Co.). 
The fundamentally important anthraquinone beta sulphonic 
acid is purified through its ammonium salt by the Newport 
Co. U.S.P. 1,584,372. Improvements in the production of 
chlor-anthraquinones, nitro chlor anthraquinones, etc., from 
substituted benzoylbenzoic acids are made by S.D.L. and 
J. Thomas in B.P. 248,411 and 243,505, while economies in 
the use of alkali in the caustic fusion of anthraquinone 2 chlor 
to alizarine are effected in B.P. 246,529 (S.D.L., J. Thomas, 
H. W. Hereward). 

In B.P. 245,584 (H. Dodd, W. C. Sprent, and United Alk. 
Co.) the synthetic production of quinizarin from o-chlor phenol 
instead of the usual ~-chlor phenol is claimed, and in B.P. 
256,068 the same authors obtain chlor hydroxy anthraquinones 
free from hydroxyanthraquinones, by the same process as used 
in the last patent for quinizarin, but with the omission of the 
boric acid there employed. They form the usual colour bases, 
which can be used for sulphonation to wool dyes, by condensing 
the quinizarin, without previous reduction, with one or two 
molecules of #-chlor aniline instead of the more usual 
p-toluidine B.P. 248,874. Analogous to these condensation 
products of quinizarin with two molecules of p-toluidine are 
the products in U.S.P. 1,580,265 and in B.P. 244,450, the 
former having the constitution shown below :— 


SO,Na 
SO,Na CO NH »CH,; 
CO NH SCH, 
SO;Na 


and the latter being the sulphonic acid of the 5.8 dihydroxy 
derivative of the base of this. In D.R.P. App. F. 50,272 
amino hydroxy anthraquinone derivatives are reduced to the 
corresponding leuco p-dihydroxy bodies. Further examples 
of the wool dyestuffs obtained by the sulphonation of dianthra- 
quinonylamines are found in U.S.P. 1,564,091 (Grasselli). 
Somewhat similar products to the arylamino anthraquinones 
but distinct in being formed from secondary instead of primary 
aromatic amines are made from halogen anthraquinones and 
carbazole in D.R.P. 430,884. N-methyl-w-sulphonic acid 
derivatives of 1.4 and 1.8-diamino anthraquinones are pro- 
duced in B.P. 252,922 by an improvement of the previously 
known process (B.D.C., W. H. Perkin, A. W. Fyfe, and M. 
Mendoza). 

The Du Pont Co. describes an alcoholic alkali melt for 
the fusion of beta aminoanthraquinone to indanthrene in 
U.S.P. 1,580,700. The indanthrene derivative previously 
described by the S.C.I.B. as obtained from anthraquinone 
2 amino 3 carboxylic acid, is in B.P. 249,099 obtained by an 
alternative method using anthraquinone 1 brom 2 amino 3 
carboxylic acid and condensing this in nitrobenzene solution 
with sodium acetate and a copper catalyst. This product 
dyes greenish shades of blue. B.D.C., J. Baddiley, and A. 
Shepherdson describe the purification of crude flavanthrone 
in B.P. 249,993. 

The synthesis of 1.1’ dianthraquinone 2.2’ dialdehyde, the 
intermediate product for pyranthrone, is given in B.P. 253,386 
(B.A.S.F.), the process consisting in treating diazotised anthra- 
quinone-I-amino-2-aldehyde with cuprous halides. Pyran- 
throne is brominated in U.S.P. 1,581,111 (Newport Co.). 

Among the acylamino anthraquinones and the closely 
related ureas we have the production of anthraquinones 


5 
(I 


, 


mono-oxamino acids from diamino bodies. B.P. 250,883 
(B.D.C., H. M. Bunbury, and R. Robinson). These are con- 
densed with halogen anthraquinones to produce formylamino 
dianthraquinonylamines in B.P. 248,866, the oxalyl group 
losing carbon dioxide and going over to the corresponding 
formyl one in the process. Monobenzoyl derivatives of 
diamino anthraquinones are obtained by benzoylating with 
benzoic anhydride B.P. 255,630 (B.D.C., W. H. Perkin, and 
H. M. Bunbury). Anthraquinonoylamino anthraquinones are 
described by Rollet in Monatshefte (1926, 131). 

Anthraquinone thiazoles are nitrated, reduced and ben- 
zoylated in D.R.P. App. B. 117,804 the products being red, 
brown, and yellow vat dyestuffs. 

Perylene 

In the perylene derivatives exclusive of those obtained via 
benzanthrone, this year has shown rather fewer patents than 
last, and the ones that have appeared have been confined to 
methods of production, halogenation, etc., and also to the 
production of products of the dibenzanthrone type by con- 
densing perylene with two molecules of an acyl derivative 
and ring closing. For this purpose either perylene or pre- 
ferably halogen perylenes are treated with aromatic acids, 
their anhydrides or chlorides. In F.P. 589,643 (C.N.M.C. 
and Pereira) both stages of the condensation are carried out 
in one using aluminium chloride (see also F.P. 591,791, 
591,271). 

Benzanthrone 

The patents in the benzanthrone section are of great interest 
and it is unfortunately only possible to allude to them here 
in the briefest possible manner. A new synthesis of ben- 
zanthrone derivatives from naphthalene azobenzene-m-car- 
boxylic acid is described in B.P. 254,021, U.S.P. 1,588,376, 
1,565,229 (Cassella). The azo body is reduced to the hydrazo, 
and this then caused to undergo the benzidine rearrangement : 
NH, 
™~ 


/™ 


COOH’ \ 
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NH, 

The ring is then closed by means of chlor sulphonic acid to 
give the diamino benzanthrone. 

The recently discovered dibenzanthronyl to which the 
probable constitution shown below (a) has been assigned has 
been followed by two further ones: one of these is obtained 
by oxidising benzanthrone with manganese dioxide and sul- 
phuric acid. This dibenzanthronyl on further treatment with 
alcohol and potash gives dibenzanthrone in very pure form, 
B.P. 251,313 (S.D.L., J. Thomas, and R. F. Thomson). The 
third one to which the constitution below (b) is attributed is 
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given in B.P. 255,277 (B.A.S.F.). This on further fusion 
gives isodibenzanthrone. 

Along with the dibenzanthronyl described in B.P. 251,313 
a hydroxy benzanthrone is obtained which can be methylated 
and this then condensed to give a methoxy dibenzanthrone. 

A considerable number of sulphur compounds of the ben- 
zanthrones have recently been protected, especially ben- 
zanthrone mercaptans, thioethers, sulphides, and disulphides. 
The majority of these are readily obtained, and they are used 
as intermediates for the production of more complicated ben- 
zanthrone derivatives. 

Some further condensation products of the pyrene quinone 
type have been produced from benzanthrone by condensing 
mono or dicarboxylic acids, acid chlorides, etc., with ben- 
zanthrone by the aid of aluminium chloride. D.R.P. App. 
F. 56,699, U.S.P. 1,582,475. The products are similar to the 
previous ones described in giving vellow to orange vat dyes. 

Hydroxy benzanthrones still attract attention, e.g., D.R.P. 
Appin. B. 116,080, and a new interesting method of synthesis 
for these is from $-naphthyl aromatic acid esters which on 
treatment with condensing agents transpose to give the 
derivatives shown : 
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and then only need further ring closing. 


Wool Vat Dyes 

These vat colours of the arylido-quinone, thiazine, and toa 
certain extent the indigo class, to which more extended 
reference was made in last year’s annual summary, show further 
examples in U.S.P. 1,588,384 (Grasselli). 

Phenazine derivatives are given in F. P. 593,117 and further 
methods of forming soluble vatted preparations of the dye- 
stuffs in D.R.P. App. F. 56,947. 

(1 0 be concluded.) 





Dyestuffs Markets: The Month’s Business in Review 
From Our Own Correspondents 


Lancashire 
THE dyestuff market in December showed an improvement 
large enough to be noticeable, but not large enough to relieve 
the generally unsatisfactory position. 

Reviewing the year and considering its enormous difficulties, 
it must be said that business in dyestuffs has kept up remark- 
ably well, and although it is doubtful whether any profits have 
been made, yet it seems certain that no serious losses have 
been incurred. 

It is customary at this time of the year to talk optimistically 
of the future. Even on the lowest basis, namely, that it 
seems impossible to believe that conditions could be as bad 
in 1927 as they were in 1926, there is reason to be optimistic 
so far as dyestuffs are concerned. In Lancashire the state 
of the market is largely bound up with that of the cotton trade, 
and the latter is still in a precarious condition. During the 
month longer working hours in the spinning section have been 
resumed, not because of any increase in bulk of business, but 
rather because of the refusal of a number of spinners to con- 
form with the policy of short time. A further meeting of the 
American Yarn Association, at which Lord Colwyn is to pre- 
side and Mr. Keynes to speak, gives promise of some scheme for 
radical reconstruction which will be generally acceptable, 
and if this could be combined with some penalty for those 
who refuse to accept a general scheme, then there is every 
reason to be optimistic. The banks are deeply involved, and 
possibly they could bring such pressure to bear on the refusers 
that no stipulated penalty is necessary. 

The I.C.I. shares have been dealt in during the month, and 
have had a very favourable reception from the investor. 
Provided that there is a general improvement in trade, the 
I.C.I. should be one of the first companies to benefit, and the 
favourable attitude of the investor may be taken as repre- 
sentative of the general view that 1927 is going to be a good 
trading year. 

Yorkshire 

Conspicuity rendered to British made benzol by its absence 
since May last is gradually being effaced as the coke ovens 
progressively become operative and the first tardy deliveries 
of that most essential “‘ starting point’’ product made. 
Contemporaneously quotations for Continental benzene indi- 
cate a big fall in price. The scarcity was most keenly felt by 
intermediate makers towards the end of October and during 
the greater part of November when Continental supplies were 
short, shipment difficult, and freights high. Execution of 
orders in hand for their products lagged until the termination 
of the coal stoppage diminished some of the difficulties and 
cargoes of the foreign product came in more freely. December 
turnovers have been much inflated by deliveries of inter- 


mediates much overdue. It is to be hoped that consumers 
of intermediates and allied products will appreciate the efforts 
of makers to maintain supplies, even at financial loss, during 
the whole unhappy period. 

British makers quote benzol, crude 65’s, when available, 
at about Is. 4d. per gallon ex works in tank wagons. Pure 
toluene and pure xylene are somewhat scarce and free supplies 
not expected before early February. A movement towards 
normal prices for some intermediates has been evident, others 
are still scarce and prices high ; aniline oil and salt are quoted 
at about 7d. per lb., the pre-stoppage figure, while carbolic 
acid crystals, pre-stoppage price 4?d., are now quoted at 7d. 
per lb. 

With higher prices for Continental sodium sulphide the 
home makers are enjoying an increased share of the home 
trade. Sodium hypochlorite, 14 per cent. available chlorine, 
is down to about {10 Ios. per ton delivered and about {10 5s. 
for contract over 1927. 

Colour, design, and briskness of demand for spring appear 
to be the leading features of the Huddersfield worsted piece 
trade. More machinery is being brought into employment 
for woollens. The year closed with a wave of optimism with 
regard to trade in the New Year in both sections. Confidence 
is returning in the Heavy Woollen District, too; increased 
activity in some factories has been observed, and there is a 
steady decline in unemployment. The stabilisation of the 
Belgian currency has, it is said, given British cloth manu- 
facturers a better chance in the Belgian market, and it is 
expected that stabilisation in France will have a similar 
effect in that country ; in their home markets, also, the British 
manufacturers expect to gain. Halifax worsted piece goods 
prospects for 1927 are viewed with some hopefulness. 

The Christmas holiday period almost general throughout 
Yorkshire extended from Friday night to Wednesday morning, 
when dyestuff and other chemical works at once became 
active again. The ringing out of the Old Year was heard 
without regret, and those of us who allowed minds to run on 
such thoughts felt our industry to be worthy of congratulation 
on the manner in which it had borne its 1926 burden, and that 
1927 would not be without such difficulties as only the same 
spirit of determination could surmount. 


Midlands 

The improvement in the hosiery trade experienced during 
November and early December was not maintained, the second 
half of December being distinctly quiet. The new year 
opened with everyone in an optimistic mood. It is all to the 
good to find manufacturers so cheerful, but why optimists 
have taken the field so completely seems difficult to judge, 
unless it is that two of their principal raw materials, cotton 
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and wool, are cheap. Everyone is confident of a bumper year. 
We trust their hopes will be realised. - 

It is now certain that light shades will again be in vogue 
in the coming spring and summer. At the moment the 
woollen section is fairly busy. Some spinners are working 
full time and there is a reasonably good demand for woollen 
hose and half hose. Knitted fabric is also in request. 

Cotton.— Sewing and splicing cottons are fairly brisk. The 
demand for knitted fabric is maintained. Cotton hose are 
very slack owing to foreign competition. Cotton lace curtains 
are steady 

Artificial Silk.—Panel hose are generally quiet, but a few 
export orders have been booked and manufacturers are 
expecting a good spring trade. Artificial silk fabric is rather 
slow, but fancy fabrics composed of art silk and other fibres 
are a brighter spot 

Natural Silk Hose.—This trade is growing steadily. 

1 eathey.—There is a good inquiry for chrome upper leathers 
in various brown shades in calf and goat, and a good deal of 
interest in light shades of glazed kid for ladies’ footwear. 
There is a steady sale for glove and motor clothing leathers. 
Fancy leathers for upholstery, book-binding, and bag and 
purse trade are not so brisk as before Christmas. 

Prices for dyestuffs are now steady. Here and there prices 
are shaded, but as dyes are no dearer than any other important 
chemical products compared with pre-war prices we do not 
look for any important reductions. 


Scotland 


December was a quiet month in keeping with the difficult 
vear which it has brought to a close. Business in the cotton 
yarn and piece goods sections as well as in bleaching and 
printing was patchy, with the wool dyers better off. Including 
both the Christmas season and the New Year holidays Decem- 
ber is not a month to which too much importance can be 
attached. The holiday stoppages have not been much longer 
than normally and in the Border district have been restricted 
this vear to two days. This is the district which, as will have 
been evident from previous reports, is the one that can look 
back on the past twelve months with the most satisfaction, 






for the woollen trade has certainly had nothing to complain of 
during the latter half of the year. The tweed and related 
sections have been the most satisfactory, with the hosiery not 
quite so good. The West and Glasgow districts have had to 
be content with intermittent orders, while the linen trade has 
experienced an exceptionally difficult time. 

With the end of the year, especially in the cases of those 
firms who make up their annual reports at this time, it will 
now be possible to realise more fully the extent of the year’s 
damage, and reports are awaited with great interest. There is 
a feeling in many cases that even where it has been possible 
to keep going right through the stoppage, the financial results 
will make sufficiently serious reading. Under these circum- 
stances the prospects for the coming year are being examined 
with more than usual interest. 

As regards industry generally there is a determined effort to 
be optimistic about 1927, even im some cases to the extent of 
foreseeing something of the trade revival which has been so 
eagerly awaited during the last two or three years. Perhaps the 
feeling that so much was accomplished during 1926, in spite 
of its terrible drawback, has engendered the confidence that 
the expenditure of the same effort in what promises to be a 
more normal year cannot help but bring proportionately better 
results. Apart from this and evidence of greater sanity gener- 
ally, it is difficult to see any substantial basis for prosperity. 
The after effects of the coal strike have still to be counteracted 
before any other leeway can be made up. The cotton trade is, 
of course, assured of plentiful supplies for two years, and the 
removal of short time may prove another advantage; but 
opinion is sharply divided on this point. There is no apprehen- 
sion as regards dyestuffs, and any price movements will, 
following the course of the last few years, be inevitably in a 
downward direction. Coal has now got back to practically its 
old price level, and the straightened circumstances in which 
both the large and small dyeing and finishing firms find them- 
selves are undoubtedly acting as an incentive to the greatest 
possible internal efficiency. 

Even if the grounds for optimism are vague, its presence is 
the best augury for success that can be hoped for under present 
circumstances. 








Dyestuffs “Who's Who”’: 


DuRING the recent years of strenuous endeavour to build 
up a national dyestuffs industry, few people have been more 
closely identified with the dyestuffs problems of Great Britain 
than has Mr. E. A. Bearder, Dyestuffs Adviser to the Asso- 
ciation of British 
Chemical Manufac- 
turers and Technical 
Adviser to the Dvye- 


stuffs Advisory Li- 
censing Committee 
of the Board of 
Trade, a familiar 


figure to 
well as to manufac- 
turers of dyestuffs. 
A native of Brad- 
ford in Yorkshire, 
Mr. Bearder gradu- 
ated at the Univer- 
sity of Leeds with 
Ist class honours in 
Colour Chemistry 
and was awarded 
the Le Blanc Medal 
for special distinc- 
tion in that subject. 
He took the Univer- 
sity Diploma in 
Dyeing, and won the 
Clothworkers’ Re - 
search Scholarship. 
After a period of post-graduate research under Green and 
Perkin, Mr. Bearder was given an appointment as research 
chemist with Levinstein, Ltd., at Blackley, but, deciding to 
devote his attention to the application of dyestuffs to textiles, 


users as 





Mr. E. ARTHUR BEARDER. 


(9.)—Mr. E. Arthur Bearder, M.Sc., F.I.C. 






he joined the Swiss Society of Chemical Industry in Basle, 
where he laid the foundations of the comprehensive knowledge 
and experience—subsequently developed in his capacity of 
technical expert attached tothe Clayton Aniline Co.’s factory— 
which enable him so successfully to fill the unique position 
which he holds to-day. 

In the early stages of the war Mr. Bearder served on the 
committee formed under the auspices of the Society of Dyers 
and Colourists to consider ways and means of securing an 
adequate supply of dyestuffs for Britain’s textile and other 
industries. When the Dyestuffs (Import Regulation) Act 
came into operation in 1920, Mr. Bearder was appointed by 
the Association of British Chemical Manufacturers to represent 
the dyemakers’ interests as Technical Adviser to the Dyestuffs 
Advisory Licensing Committee. He is also Secretary of the 
Dyestuffs Group of the Association of British Chemical 
Manufacturers; Joint Chairman of the Joint Technical 
Committee of the latter and of the Colour Users’ Association ; 
a member of the Revision Committee of the Colour Index of 
the Society of Dyers and Colourists. He is a Master of 
Science of Leeds University and a Fellow of the Institute of 
Chemistry. 

In tinctorial chemical circles Mr. Bearder is known as one 
of the authors of the section on “ Dyestuffs” in the Annual 
Reports of the Journal of the Society of Chemical Industry, 
and as the writer of the section on ‘“‘ Coal-tar Colours ”’ in 
Chemistry in the Twentieth Century. 

These are his technical qualifications, and if they stood alone 
they would be sufficient to merit comment, although they 
would not account for the position he has made for himself. 
He couples with them a sound judgment on technical matters, 
and his steady impartiality and readiness to assist maker or 
user has earned for him the respect and thanks of those with 
whom he has had to work in circumstances which have not 
always been easy. 
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New Colours 


THE vogue for pale and bright shades in wool materials 
has revealed a weakness in colours which have hitherto 
been considered to be of sufficient fastness. The possi- 
bility of using vat colours, which have already obtained a 
world-wide reputation when used on cotton goods, has 
therefore, suggested itself. In consequence, the British 
Dyestuffs Corporation have prepared a very complete 
pattern book showing a range of thirty-six vat colours 
on wool, with tables showing the various strengths of 
the dve baths. These are the well-known Duranthrene, 
Caledon, and Durindone colours. The effects are notable 
for their softness and delicacy. Particulars are given in 
each case of the dyeing process. 

Hickson and Partners, Ltd., Castleford, Yorks, have 
added “‘ Vidal Victory Black B Extra”’ to their already 
extensive range of blacks. The pattern card shows four 
samples, with the composition of the baths used. 

The Du Pont Co. announce two new products, Sulfan- 
threne Pink BG Paste and Pontamine Diazo Brown R ; 
the National Aniline and Chemical Co. three new colours, 
National Superchrome Black T, National Sulphur Brown R, 
and Alizarol Brown RH Conc. ; and the Newport Chemical 
Works, Inc., three new colours, Newport Fast Acid Blue 
SR, Newport Acid Anthraquinone Blue B, and Newport 
Fast Chrome Brown EB. 


The “ Boom” 


OuR market reports indicate that the optimism expressed 
with the opening of the New Year has not yet been realised. 
From the Midlands, from Yorkshire, from Scotland the 
story is much the same. Orders, we are told, have been 
disappointing and buyers hesitant; no improvement is 
visible yet and judgment is in the meantime reserved. 
This feeling, it is said, characterises not only the dyestuffs 
but the chemical market generally. From Yorkshire it 
is reported that some ruthless price cutting by Yorkshire 
dyestuffs makers has occurred. From the Midlands the 
reports so far are not particularly encouraging. The 
simple explanation is that the industries which absorb 
chemicals and dyestuffs have not had time to get going 
again, though the signs are better, and the improvement in 
the dyestuffs trade will come with the improvement in 
industry generally. The most hopeful news comes from 


Lancashire 


Fastness Standardisation 

THECommittee, under the chairmanship of Mr.Scholefield, 
which is to investigate the problem of the standardisation 
of the fastness properties of dyestuffs has undoubtedly a 
huge task, but one that can no longer be neglected by a 
nation so vitally interested in textiles as is our own. The 
public spirit shown by the Society of Dyers and Colourists 
is highly commendable. On the general subject of the 
fastness of dyestuffs the support of public opinion would 
appear to be worth cultivation. That it is possible to 
purchase coloured materials with a guarantee of fastness 
when, in fact, the fastness of the colours used warrants no 
such guarantee would seem to suggest a lack of under- 
standing on the part of the public, and a danger that 
““ fastness ’’ may come to be looked upon as a mere adver- 


tising catch word. The I.G. has embarked upon the enter- 
prise of backing a series of continental shops in which all 
goods displayed are dyed with the fastest colours and all 
sold under a guarantee which means something. That a 
dyestuff firm should become a retail trader in textiles is 
remarkable, but reports are to the effect that the public is 
responding with a rapidly growing demand for materials 
guaranteed by the I.G. 


Dyestuff Licences in January 

THE following statement relating toapplications for licences 
under the Dyestuffs (Import Regulation) Act, 1920, made 
during January, has been furnished to the Board of Trade 
by the Dyestuffs Advisory Licensing Committee. The 
total number of applications received during the month 
was 509, of which 453 were from merchants or importers. 
To these should be added 62 cases outstanding on Decem- 
ber 31, making a total for the month of 571. These were 
dealt with as follows :—Granted, 496 (of which 435 were 
dealt with within seven days of receipt); referred to 
British makers of similar products, 58 (of which 47 were 
dealt with within seven days of receipt); referred to 
Reparation supplies available, 6 (all dealt with within two 
davs of receipt); outstanding on January 31, 1927, IT. 
Of the total of 571 applications received, 488 or 85 per 
cent. were dealt with within seven days of receipt. 


False Dye Labels 


FALSIFICATION of dye labels and packages has apparently 
become so common in Japan that, according to a statement 
by the U.S.A. Department of Commerce, all manufac- 
turers and merchants must market their goods under 
labels unmistakably descriptive of their origin, and dye 
producers must pack their colours in such a way as to 
prevent restoration to their original shape or appearance. 
Merchants are to be prosecuted if they sell Japanese 
dyes under foreign labels, or sell as foreign colours Japan- 
ese dyes mixed with the former. The Japanese Govern- 
ment’s purpose in seeking to prevent falsification of labels 
is not alone to protect the consumer, who may be willing 
to pay a higher price for imported colours, but to establish 
the excellence of certain Japanese dyes in the minds of 
Japanese purchasers. The Government apparently con- 
siders that some, if not all, of the colours produced by the 
Japan Dyestuff Corporation under Government subsidy 
are equal to American or German dyes in quality, and 
wishes to combat the impression still prevalent among 
some consumers that all foreign dyes are necessarily 
superior to the home product. 


Japanese Dyestuffs Market 

THE market for foreign dyes in Japan, according to an 
American consular report from Tokio, is almost non- 
existent, representatives of foreign concerns reporting 
the worst business for vears, Last vear the period for the 
subsidy by the Japanese Government to the Japan Dve- 
stuffs Manufacturing Co., Ltd., ended and the company 
was not in a position to carry on its business without this 
outside support, but, as the Government has undertaken 
to assist the company directly or indirectly, it was decided 
to continue the business. Afer revision of the import 
tariff, the company’s manufactures have risen in price by 
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20 to 50 percent. In August, 1926, an agreement as to the 
sale of the manufactures was reached between the com- 
pany and wholesale merchants, and the company is now 
working at its full capacity. It is said that for the six 
months ended September, 1926, better results were ob- 
tained than for the preceding six months. 

Concerning the subsidy which the Japanese Govern- 
ment has agreed to pay to Japanese manufacturers for 
some twenty dyes which the Government has designated, 
it is understood that one of the chief dye concerns, the 
Nippon Senryo Kaisha, is now turning out seven of the 
twenty. In March the company produced Kinolin Yellow 
for the first time, and since then has received subsidy 
grants on the following seven : 


Kilos Grant 
Produced Yen 
ei DEROW 5 SS cae c ee secws 6,500 60,799 
RMD Es ue pec ee peices ees 3,300 33,600 
Mapitiel AS 2.2.6. .cccccesces 4,000 56,133 
oe Serre ee 5,000 18,942 
CE EIR duke oe dalvbares ewes 1,300 3,504 
ETON EN Seay esse aa IT,000 50,592 
J Cee ae ee 150 1,487 


Of these, Kinolin Yellow is said to be the most satis- 
factory and may be able to pay its own way after the 
next six months, at the end of which the grant will be 
withdrawn. Naphthol AS, Direct Black BH, Direct 
Violet and Rhodamine G, it is said, can be produced 
commercially in the following six months under half the 
amount granted at present. The subsidy fund is 800,000 
ven, and is to cover expenditures over a period of six 
years. Full production of the dyes is now expected to be 
secured in three years instead of five, as was fixed when 
the fund was established. In the event of full production 
being found possible in three years, the surplus of the 
fund will be utilised in paying grants on five or six other 
kinds of dyes, to be designated by the Japanese Govern- 
ment. 


American Fastness Tests 

THIS question of colour fastness has for some time been 
receiving attention in America, and at a recent meeting 
of the joint committee of the Textile Institute a report 
was adopted, outlining a general scheme of standards 
for fastness. The general conclusion was that universal 
standards were impracticable, but that certain general 
standards could be established which would serve as a 
guide. The first point decided was to limit the scheme to 
fastness to washing and fastness to light, these being the 
important points from the public point of view. It was 
suggested that three classes of fastness to light and three 
classes of fastness to washing should be adopted and 
recommended to the trade. These are class A: The best 
of the “ fast ’’ colours, that is, those capable of standing 
unusual treatment; Class B: good colours that will 
stand ordinary light exposure and reasonable laundry 
treatment ; Class C: commercial colours of no particular 
fastness. 


Fastness to Washing 


Ix the classes for fastness to washing, the following 
terms were suggested :— 

Class A.—Cotton fabrics that show practically no alteration in 
colour and practically no staining of white cotton in the following 
test : 

Test for Solid Colour Fabrics——The fabric to be tested, to which 
has been sewn a smaller piece of white cotton cloth, is immersed 
for thirty minutes in Io0o times its weight of a boiling solution 
containing 0-5 per cent. soap and o-2 per cent. anhydrous sodium 
carbonate. It is then removed, rinsed thoroughly in tepid water 
and dried in a current of air at ordinary temperature. The sample 
is then moistened with water and pressed dry with a hot iron whose 
temperature is such that the iron will not brown the white material 
and will not be wetted by drops of water. 


Test for Fabrics Having Coloured Designs or Stripes on a White 
Ground.—The test given for solid colour fabrics is applied with 
the following addition: After rinsing, the sample is immersed in 
a sodium hypochloride solution containing o-o1 per cent. of available 
chlorine for ten minutes at 160° F. It is then removed, rinsed in 
tepid water, and immersed in a solution containing 0-05 per cent. 
acetic acid for ten minutes at 105° F. Finally, it is rinsed 
thoroughly in tepid water, dried in a current of air at ordinary 
temperature, moistened and ironed as described above. 

Class B.—Cotton fabrics which show practically no alteration in 
colour and practically no staining of white cotton in the following 
test : 

Test for Solid Colour Fabrics and for Fabrics Having Colour 
Designs ov Stripes on White Ground.—This test is identical with 
that given under Class A for solid colour fabrics, except that the 
temperature of the wash solution is to be 120° F 

Class C.— Cotton fabrics which do not meet the requirements of 
Class A or B. 


Fastness to Light 


THE following is the suggested scheme under this head :— 

Class A.—Cotton fabrics which show practically no alteration 
in colour when exposed to daylight under glass under the conditions 
prescribed below for the equivalent of thirty consecutive days 
between May 1 and August 1. 

All samples are to be exposed at an angle of 45 degrees facing 
due south, in a cabinet covered with a good grade of window glass 
approximately one-eighth of an inch thick, and open at the sides 
in such a way as to allow free circulation of air over the samples. 
The distance between the samples and the glass should be approxi- 
mately one-half inch. A portion of each sample is to be protected 
from the light by opaque material, for instance, black cardboard. 

Class B.—Cotton fabrics that show practically no alteration in 
colour when exposed under the conditions prescribed above for 
the equivalent of five consecutive days between May 1 and August 1. 


Class C.—Cotton fabrics that do not meet the requirements of 
Class A or B. 


It is proposed where these suggestions are adopted, 
that a form of guarantee should be attached to the fabric, 
indicating the class to which it belongs as regards both 
light and washing. 


Colour-mad Paris 

Mr. LEDYARD TOWLE of the DucoColour Advisory Service, 
in some notes on the Automobile Salon, describes Paris as 
““colour-mad.”’ ‘‘ At the Grand Palais, where the motor 
car creations of the great manufacturers stand in rows 
like the King’s guard upon parade, there are glints of 
burnt orange, and the dull rich warmth of maroons - 
taking their place in the colour harmonies of a whole and 
giving forth a note like the muffled sound of a convent 
bell. Never before such a spectacle. No longer the dead 
monotony of sombre hues. Here is beauty, and life and 
soothing satisfactions for the eye, studied from Nature 
herself and deliciously reproduced in endless and ever 
changing subtleties. Town cars of jade. Roadsters of 
café-au-lait and crimson. Sedans of orchid and sable. 
The colours of the lagoons in Venice at midday. The 
myriad golden browns and copper-reds and brown-yellows 
of the autumn leaves. Greens of the spring brookside and 
rich scarlets that vision poppies and sunsets. Outside 
along the Champs Elysées the changing kaleidoscope thrills 
with its never-ending stream of harmonies.” At the Opera 
the brilliant hues worn by the crowd were “ like a gorgeous 
Spanish shawl.” ‘‘ The age of colour,” he declares truly, 
“is indeed here. Whatever our nationality, our estate, or 
time of life, we can dare to express our colour individuality, 
each in his own way; in our homes, our furniture, our 
automobiles and ourselves.” 


Dr. Armstrong’s Address 

THERE was an unusually large attendance at the 
Royal Society of Arts on Wednesday evening to hear 
Dr. E. F. Armstrong’s address on ‘‘ The Romance of the 
Organic Chemical Industry.”’ The address contained 


frequent references to the dyestuffs industry, and some 
very beautiful examples of the dyer’s art were exhibited. 
Mr. Chaston Chapman presided and the vote of thanks 
to the lecturer was proposed by Professor H. E. Armstrong 
and seconded by Mr. W. J. U. Woolcock. 
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Special Processes for the Dyeing and After-Treating of Textiles 
By A. J. Hall, B.Sc., F.IC., F.T.1. 


Those responsible for rendering textile materials pleasing, attractive and saleable must be wide awake in these days. 


extent, standard methods ave a thing of the past. 


To alarge 


Public taste in clothes and fabrics was never more fickle than it is to-day. 


This, coupled with the introduction of new textile fibves, new dyes, and new bleaching and finishing substances, venders it neces- 

sary for modern dyers and finishers to keep abreast of scientific discovery and its effect on their particular branch of industry. 

In the following article will be found reference to several recently introduced methods for dyeing and otherwise treating yarns 
and fabrics. 


For many years it has been difficult to dye very fast shades 
on natural silk owing to a scarcity of suitable dyes. Silk 
dyers have to a large extent fought shy of vat and sulphur 
dyes, and in consequence no range of shades on silk having 
a fastness equal to that of vat dyes on cotton has been pro- 
duced. Since the war, however, interest in fabrics dyed in 
guaranteed shades has increased and silk materials have 
shared this interest. In the past a few silk dyers have 
used vat dyes, but within recent years much more interest 
has been taken in their application to silk, so that it is safe 
to predict that it Will not be long before they are used to 
a much greater extent than formerly. There is a further 
reason why vat dyes should be used for natural silk. The 
application of vat dyes is more expensive than other dyes. 
Cotton is a cheap textile fibre, and this extra cost looms up 
largely in the eyes of the dyer. On the other hand, natural 
silk is one of the most expensive fibres, so that it can carry 
high dyeing charges more easily ; and, generally speaking, the 
more valuable a garment or fabric the greater the reason 
for refusing to allow costs to interfere with its proper colouring 
and ornamentation. 
Alkalie and the Vat Dyeing of Silk 

In dyeing natural silk with vat dyes it is not necessary to 
take special precautions to reduce the alkalinity of the dye 
liquor, although it is well known that this fibre is affected 
by caustic alkalis. Vat dyes may be roughly classified into 
two groups—those which cannot be advantageously dyed 
from a liquor containing less than 0-15 per cent. of caustic 
soda and those which require four times this quantity of 
alkali. Further, such dyes may be divided into those types 
which are dyed from cold, warm or hot dye liquors. Many 
of those dyes which require the maximum quantity of caustic 
alkali also need a hot dye liquor (50° to 60° C.), yet in spite 
of these apparently severe conditions such dyes may be 
applied to natural silk in the usual manner. Of course, in 
dyeing natural silk with vat dyes, unnecessary exposure of 
the silk to the action of the alkaline dye liquor should be 
avoided, and after dyeing, souring should be effected as soon 
as possible ; under no circumstances should silk containing 
caustic alkali be allowed to dry, otherwise it will become 
harsh to handle and suffer much loss of strength. In the 
great majority of cases it is sufficient to degum the silk before 
dyeing, bleaching being necessary only for the production of 
very pale bright shades. 

Natural silk may be dyed “in the gum”’ with vat dyes 
when desirable. It is well known that silk in the gum weaves 
better than after degumming. Vat dyes on silk in the gum 
are fast to degumming processes. Hence vat dyes are par- 
ticularly useful for dyeing raw silk which must not be 
degummed until a later stage of manufacture. It is not 
generally appreciated that natural silk in cotton fabrics will 
withstand the process of mercerisation. Since vat dyes 
generally withstand this process, silk effect threads dyed with 
vat dyes are very suitable for use in cotton fabrics requiring 
a mercerised finish. 

Naphthol AS Dyes on Silk 

Naphthol AS dyes are very fast to most influences ; they 
are perhaps the most promising rivals of vat dyes, though 
they are not suitable for application to small quantities 
of material. Recently (Lint; Textilber., 1927, 67) the 
possibility of applying these dyes to natural silk has been 
explored. It will be remembered that Naphthol AS dyes 
are applied by first impregnating the textile material with a 
suitable naphthol of the Naphthol AS type (these are all 
derivatives of beta-hydroxy naphthoic acid, and about ten 
such naphthols are now available) and then treating the 
material with a solution containing a suitable diazotised base 
(amine), whereby the shade is developed. Hitherto, these 


’ 


dyes have not been applied to natural silk, one difficulty being 
that diazo compounds have the power to combine with the 
silk fibre itself, thereby producing brownish colorations 
which obscure the pure colour tone of the true Naphthol AS 
dye. Lint has shown that Naphthol AS dyes may be applied 
to natural silk, avoiding this defect, provided that the treat- 
ment with the diazo solution is maintained slightly acidic 
(not neutral as is usual in the case of dyeing cotton) during 
the process of development. For this purpose a slight excess 
of acetic or formic acid is added to the diazo solution. 

It is not always safe to assume that a dye fast on cotton 
will be equally fast when applied to natural silk, but in this 
case Lint states that the fastness of Naphthol AS dyes on 
the latter fibre is equal to or faster than corresponding shades 
on cotton. For silk materials it thus becomes possible to 
produce exceptionally fast shades by means of Naphthol AS 
dyes, which have the advantage of being cheaper than vat 
dyes. 

In dyeing natural silk with Naphthol AS dyes it is advan- 
tageous to add a protective colloid such as Protectol to the 
caustic alkaline prepare solution used for impregnating the 
silk with the naphthol. The addition of this substance may 
be omitted, but on the other hand it promotes even dyeing, 
while assisting the preservation of the high qualities of the 
silk. If desirable, degumming and impregnation with the 
naphthol may be carried out in the same liquor. Further, 
degumming may be carried out after dyeing, the fastness of 
the Naphthol AS dyes being easily sufficient to withstand this 
treatment. It is possible to dye Naphthol AS dyes on tin 
weighted silk. 

A recent patent (E.P. 262,537) also foreshadows the ap- 
plication of Naphthol AS dyes to wool by a special process. 
In this modified method the wool is impregnated with a 
mixture containing the naphthol, base, and sodium nitrite, 
and then treated with an acid solution. Alternatively the 
wool is impregnated with the naphthol and sodium nitrite 
only, and then treated with an acid solution of the base. In 
either case, diazotisation of the base, coupling of the diazotised 
base with the naphthol, and absorption of the resulting dye 
by the wool substance occur simultaneously. In this manner 
very fast dyeings become possible. 

Black Dyeing of Cellulose Acetate Silk 

Two methods have been recently added to those already 
available for dyeing cellulose acetate silk in black shades. 
Hitherto it has been possible to obtain such shades by means 
of mordant and developed dyes. Thus a very handsome 
shade is produced when cellulose acetate silk is dyed with 
Logwood and then after-chromed at a moderate temperature 
(about 60° C.), or when the silk is dyed with a suitable solu- 
bilised dye of the S.R.A. type and afterwards coupled with 
a naphthol, beta-hydroxy-naphthoic acid being particularly 
suitable. The first black is not very fast to light and not 
fast to acids, while the production of the second black is 
somewhat uneconomical as regards labour and time. Cela- 
tene Black is the only direct dyeing black for cellulose acetate 
silk, but it is costly because of the large amount required 
for a deep shade. Hence the value of the two recent methods 
for producing an oxidation black on this type of silk. 

When’ cellulose acetate silk is dyed in the usual manner 
with Aniline Black it fails to develop anything more than a 
yellowish green shade. Yet Aniline Black has such an 
excellent all-round fastness and is so largely applied to cotton 
materials that a means for dyeing cotton materials containing 
cellulose acetate silk black by means of the usual Aniline 
Black process is highly desirable. In E.P. 258,699 protection 
is claimed for the discovery that cellulose acetate silk readily 
absorbs 2: 4-diaminodiphenylamine and that oxidation by 
treatment with an acid solution of sodium chlorate containing 
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copper sulphate as a catalyst results in the production of a 
very fast black shade. This new amine may be. used in 
admixture with aniline and other commoner bases. It is 
further found that 2: 4-diaminodiphenylamine is oxidised 
very much more readily than aniline, and it is possible to dye 
cellulose acetate silk continuously by a method closely re- 
sembling that used for Aniline Black. In this case the 
cellulose acetate silk material is padded with a mixture 
containing 2 : 4-diaminodiphenylamine with or without aniline 
or o-toluidine, sodium chlorate, hydrochloric acid with or 
without acetic acid, and copper sulphate or chloride, and 
steamed for development of the full black shade. In E.P. 
255,962 use is similarly made of para-aminodiphenylamine, 
an amine which before the war was used instead of aniline 
for dyeing cotton materials. Since both these amines yield 
black shades on cotton, the dyeing of union fabrics consisting 
of cellulose acetate silk and cotton may thus be completed in 
one operation. 

Although the printing of cellulose acetate silk materials is 
comparatively easy, some difficulty has been experienced in 
obtaining satisfactory discharges, probably owing to the 
waterproof nature of this type of silk. For instance, when 
dyed cellulose acetate silk is printed with a discharge paste 
whose essential constituent is sodium sulphoxylate formalde- 
hyde or sodium hydrosulphite, and then steamed, the pene 
tration of the reducing paste is insufficient to produce a cleat 
white discharge under the usual conditions. In order to 
overcome this difficulty use is now being made of an early 
observation (E.P 158,340 that solutions of ammonium sul- 
phocyanide have a swelling action on cellulose acetate silk 
When this substance is added to the discharge paste slight 
swelling of the silk occurs during steaming and this allows a 
clear discharge to be obtained. The process is protected by 
#. 262,254. 

Synthetic Resins for Finishing Cotton Fabrics 

In the finishing of cotton fabrics, increased interest is being 
attached to the possibility of using synthetic resins. At the 
moment that synthetic resin which appears most useful is 
the condensation product of urea and formaldehyde. Resins 
obtained from phenols and formaldehyde are usually dark 
coloured and therefore unsuitable, while insoluble products 
obtained from casein do not find favour because of their non- 
pliability. Resins prepared from urea and formaldehyde also 
have the advantage of transmitting ultraviolet light, and 
would therefore appear to be more suitable for incorporation 
in textile materials used as garments. At the present time a 
colourless urea resin is being used for printing bead effects 
on fabrics ; the appearance of such materials is excellent, and 
since the resin beads are pressed into the fabric a durable 
ornamented fabric is the result 

For finishing purposes in which it is intended to impregnate 
fabric with a synthetic resin so that its handle and quality 
are enhanced, it is essential that the resin or components of 
the resin should be capable of application to the fabric from a 
suitable solution. After-treatment such as drying or steaming 
is then used for rendering the resin insoluble or otherwise 
permanent. This necessity for applying the resin from an 
aqueous solution is, of course, always a difficulty in applying 
such substances to textile materials, and is often insurmount- 
able. In E.P. 258,357, however, the application of urea resins 
is carried out in a novel manner. Actually, thiourea is used 
instead of urea, it being found that the formation of the resin 
may take place in two stages. At the end of the first stage the 
product is water-soluble, and this may be mixed with suitable 
filling substances such as starch, gums, silicates, etc., and 
applied to the fabric. Then the impregnated fabric is sub- 
jected to a temperature of about 130° C., whereby the second 
stage in the condensation occurs, the product in this case 
being insoluble and permanent. To assist the second stage 
reaction a condensing agent such as potassium tetroxalate 
should be present. It appears likely that it will not be long 
before synthetic resins are used for conferring on cotton 
goods permanent linen-like finishes. 

Cellulose Finishes on Cotton 

Pure cellulose finishes on cotton materials are also likely 
to be more favoured since they allow of the production of a 
wide range of effects. Fabrics impregnated with cellulose 
look to be of substantially better quality than they really are, 
and this effect is quite permanent : it is not removed by boiling 


with water or soaping, as so many present-day finishes are. 
Also, since the impregnated fabric may be further treated 
with parchmentising or mercerising liquors either wholly or 
locally, there is the possibility of producing special lustre 
effects on the fabric, which may then be finished linen-like or 
soft. In the past, not a great deal of success has attended the 
finishing of cotton materials with cellulose, mainly owing to 
lack of knowledge on the part of the finis ers. With the 
increasing production of artificial silk much ‘-nowledge con- 
cerning the preparation and properties of ce lose solutions 
has become available, and utilisation of this |, — bric finishers 
is likely to lead to success. 

The impregnation may be effected by n~ 
or cuprammonium solutions of cellulose, a: 
pulp is about one-third of the price of cotto: 'inters, it is 
generally found most economical to use w» pulp as the 
cellulose base. When cuprammonium solutio.s are employed 
the purity and previous treatment of the cellinjose play an 
important part in deciding the ease of solution of the cellulose. 
Cuprammonium solutions are costly because of the copper 
they contain. On the other hand, viscose solutions are cheap 
to prepare, and the type of cellulose has somewhat less effect 
on the process of viscose formation. Fabric finishers will find 
it more convenient to prepare finishing soluvions of viscose, 
the raw materials being wood pulp, caustic soda and carbon 
bisulphide. Provided that the preparation of the viscose 
solutions is always carried out in the same manner, particular 
attention being paid to the temperature and period of ripening 
of the alkali-cellulose and the actual viscose solution, they 
will be found to yield uniform results in finishing. But it is 
most important that such conditions are maintained constant ; 
variation of conditions considerably affects the properties of 
the resulting cellulose deposited in the fabric treated. 

The actual process of finishing may be carried out by means 
of suitable padding mangles, the impregnated fabric being 
afterwards passed through an acid solution containing an 
inorganic salt such as sodium or ammonium sulphate for 
decomposition of the cellulose xanthate in the viscose solution 
and simultaneous deposition of cellulose within the fabric. 
The deposited cellulose contains a considerable amount of 
sulphur and the removal of this is effected by passing the 
fabric through a hot solution of sodium sulphide or sodium 
sulphite. Afterwards, the fabric should be bleached in the 
usual manner. The complete removal of sulphur is necessary 
since sulphur-containing fabric is liable to become tender 
during storage owing to oxidation of the sulphur to sulphuric 
acid. The possibilities in finishing fabrics with cellulose are 
extremely varied, and worthy of the consideration of all textile 
finishers. 


of viscose 
since wood 


The Lustre of Cellulose Ace'ate Silk 

At the present time the extending use of cellulose acetate 
silk is drawing more attention to its defect in losing most of 
its lustre when treated for a few minutes with boiling aqueous 
liquors. Particularly is this defect noticed in natural silk and 
woollen materials containing cellulose acetate silk, for many 
processes to which such materials are subject during their 
normal bleaching and dyeing treatments involve boiling liquors. 
Thus natural silk is usually degummed at nearly boiling tem- 
perature in a soap bath, while wool is most generally dyed 
in boiling dye baths. Crépe effects in wool and natural silk 
goods are also obtained by treatments with boiling liquors. 
Obviously cellulose acetate silk present during such treatment 
is liable to be deteriorated considerably. 

Recently, however, it has been found possible to restore the 
lustre of cellulose acetate. The relustring process covered 
by E.P. 259,266 consists of treating the delustred silk in hot 
or boiling aqueous solutions of certain inorganic salts such as 
potassium chloride, ammonium sulphate, sodium sulphate, 
etc. This process is particularly interesting since it will be 


was based on the discovery that cellulose acetate silk does not 
lose its lustre when boiled in aqueous solutions, provided 
that a sufficient quantity of similar salts is present. In the 
second process (E.P. 259,265), use is made of the swelling 
action of certain inorganic or organic substances on the silk. 
It is found that if delustred silk is impregnated with a solution 
of a swelling agent and then dried at a moderate temperature, 
the dried silk has practically its normal lustre. For example, 


when delustred silk is steeped for about three hours in a 
I per cent. solution of benzyl alcohol at 20° to 30° C. (this is 
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practically a saturated solution of benzyl alcohol), then 
hydro-extracted and dried at a low temperature, the lustre 
of the silk is completely restored. Other swelling agents 
are acteic acid, phenol and tri-acetin. 

The processes protected by the above three patents are 
extremely useful for they not only allow the lustre of cellulose 
acetate silk to »e preserved or restored, but they allow it to 
be modified te any desirable extent. At the moment, the 
buying public becoming somewhat tired of the hard bright 
lustre of arti’ .4l silks, and is demanding silk materials having 
a subdued 1 e more closely resembling that of natural silk. 
These proce., 3 allow textile finishers to meet this new demand 
in the case _, ellulose acetate silk. 

Desul; surised and Non-Desulpharised Viscose Silk 

It has au “dy been mentioned that crude viscose silk 
has a high sulphur content, and that it is necessary to remove 
this during: the course of manufacture. Certain processes, 
however, have been recently devised to make use of the 
difference betwten the properties of de-sulphurised and non- 
desulphurised viscose silk. Scholefield has paid particular 
attention to the possibilities in this direction, and has claimed 
protection for two ingenious processes (E.P. 239,981 and 
261,099). Further, the possibilities have been explored by 
Dutch artificial silk manufacturers. 

It is, of course, well known that the treatment of artificial 
silk yarn during such operations as dyeing affects adversely 
the subsequent processes of winding, doubling, etc., the effect 
being proportional to the duration of the treatment. Hence 
Scholefield carries out the dyeing and desulphurising of viscose 
yarns simultaneously, and thereby obtains dyed yarn which 
is much more amenable to after processes. In E.P. 261,099, 
however, advantage is taken of the fact that non-desulphurised 
viscose silk is not lustrous, whereas desulphurised silk has a 
high lustre. Fabric woven such that it contains non-desul- 
phurised viscose silk warp or weft is printed with coloured 
pastes containing a desulphurising agent such as sodium 
sulphite, and then steamed in the usual manner adopted by 
printers. The printed parts are thereby simultaneously coloured 
and desulphurised, so that the resulting fabric appears lustrous 
in the coloured parts and dull in the remainder. The contrast 
between the high lustre and the matt ground is very pleasing, 
and, moreover, the non-desulphurised viscose silk has a 
pleasing handle. The writer feels that some risk is attached to 
fabrics which contain non-desulphurised viscose silk, owing to 
the possibility of after-tendering, as in the case of sulphur 
black dyed materials. It may be that actual experience will 
show this suspicion to have no foundation in fact. 

In carrying out the last described process, direct, vat and 
basic dyes may be used in the printing paste. A typical pro- 
cedure consists of printing the fabric with a paste containing 
1'5 lb. of Benzo Purpuring 4B, 10 lb. of glycerine, 1°5 lb. of 
sodium phosphate, 10 lb. of sodium sulphite, and svfficient 
British gum to render the mixture sufficiently viscous for 
printing ; the product is then steamed, rinsed and dried. In 
this particular case the red printed portions are lustrous, and 
show up well against a dull matt ground. The process devised 
by N.V. Nederlandsche Kunstzijdefabriek (F.P. 507,231) 
utilises the fact that the non-desulphurised viscose silk is 
capable of reacting with metallic salts, thereby forming coloured 
metallic sulphides. The depth of the colours thus obtainable 
may be controlled by partial desulphurisation of viscose 
silk. The process is easily adaptable to printing processes. 


The Uses of Bentonite 

During the past three years considerable publicity has been 
given to the uses of Bentonite, a natural siliceous substance 
found in America. It has been found possible to scour textile 
materials very efficiently when Bentonite is present in the 
scouring liquors. Bentonite also has an affinity for cotton 
and other fibres so that it may be used for finishing purposes. 
A particularly interesting use of this substance is as a sub- 
stitute for tannic acid as a mordant for basic dyes. When 
cotton is steeped in a colloidal solution of Bentonite, washed 
free from loosely adhering particles, and then immersed in a 
solution of a basic dye such as Methylene Blue, rapid absorp- 
tion of the dye takes place. The cotton holds the dye fairly 
tenaciously during washing and soaping, and for some pur- 
poses Bentonite might find a use in this direction. The mordant 
action of this substance is, however, much inferior to that of 
tannic acid or Katonol. 


Finally, attention may be drawn to some interesting possi- 
bilities revealed by the work of Karrer and Wehrli (Helv. 
Chem. Acta, 1926, 9, 591) on immunised cotton. Immunised 
cotton results when ordinary cotton is mercerised and esterified 
in an organic solvent with para-toluene-sulphochloride ; it 
has practically no affinity for direct cotton dyes. These recent 
investigations show, however, that when the immunised cotton 
is heated at moderate temperates with aqueous ammonia, 
the cotton becomes ammidated, the toluenesulpho groups 
being simultaneously split off. The important point is that 
the ammidated cotton has a substantial affinity for wool 
acid and mordant dyes. There are very large commercial 
possibilities for methods of producing cotton having these 
new dyeing properties, particularly since such methods applied 
to viscose silk would produce a rival to cellulose acetate 
silk. 

The past year has not been very successful in the dyeing 
and finishing industry from a financial standpoint, but it has 
revealed many new methods and ideas likely to find wide 
application in the near future. 





Synthetic Dyes 
A LECTURE on the development of synthetic dyes was given 
on Monday in the chemistry building of Birmingham U niver- 
sity, by Mr. J. H. Geoffrey Plant, a research chemist of the 
Carbonhydrate Research Department. Professor W. W. 
Haworth presided. 


The lecturer said the first synthetic dyestuff (mauvein) 
was discovered in 1856 by William Henry Perkin, and the 
second (magenta) in France three vears later. From these 
discoveries Mr. Plant showed how systematic chemical 


research had made possible the enormous range of manu- 
factured colours available to-day of a fastness and delicacy 
not found in the colours obtainable from natural sources. 
The method by which the structure of alizarin, the colouring 
principle of madder, had been proved was shown, and how 
synthetic indigo had ousted the natural product. The 
lecturer also reviewed the commercial position, particularly 
stressing the effect of the war. In 1914, England was faced 
with a complete stoppage of dyes from Germany, where 
the formation of syndicates to minimise internal competition 
had established a world monopoly and control. Fortunately, 
a timely Government subsidy helped to found what was now 
the British Dyestuffs Corporation, while private enterprise 
had also won through the very difficult period. 


Five Washing “ Don'ts” 
A FOLDER issued by a silk dyeing company contains the follow- 
ing “‘ don’ts ’’ for guidance in washing hosiery :— 

Silk hose should be washed after each wearing in order to 
avoid strenuous cleansing methods, and action of perspiration 
on the fibre. 

Do not rub soap on the hose direct, but dissolve the soap 
first. 

Do not use hot water. Create a good lather in warm water 
with any good neutral soap, then add cold water until luke- 
warm, work suds through stockings by dipping up and down. 

Do not allow stockings to remainin suds. Entire washing 
should not consume more than three or four minutes. Rinse 
in two lukewarm waters and squeeze out. Do not wring 

Do not expose to strong light while damp. Dry indoors 
Do not expose to strong light, especially rays of light trans- 
mitted through glass 

Do not dry on radiator 
cessive heat is detrimental 





Avoid drying on radiator as ex- 





Dye Research in Washington 

THE Government’s research work in colour chemistry has 
evidently produced results that justify its value to industry. 
An appropriation of $72,921 for the Colour Laboratory of the 
Bureau of Chemistry is -included in the latest appropriation 
bill of the Department of Agriculture. The Colour Laboratory 
has made a number of valuable scientific studies of the chem- 
istry of dyestuffs, which have undoubtedly added to knowledge 
of the constitution and properties of dyes and to that extent 
have directly benefited both the dyestuff and textile industries. 
It is suggested that there should be closer co-operation 
between the dye industry and the Colour Laboratory, for the 
advancement of technical knowledge. 
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Technical Progress in Dyestuffs in 1926 
By L. J. Hooley 


In this article the author continues and completes his review of the technical progress in dyestuffs research and production 
during the past year. 


Indigo Dyes 
NEw indigo derivatives belong largely to the substituted 
thioindigos, and naphthalene and unsymmetrical indigos. 
Dodd, Sprent, and the United Alkali Co. find a new use for 
the bye-product p-dichlorbenzene in B.P. 251,321 by using it 
for the synthesis of tetrachlor thioindigo: 
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Treating it with chlorsulphonic acid, they introduce an 
SO,Cl group, reduce this group to the mercaptan, combine 
the mercaptan with chlor acetic acid, and then condense the 
resulting dichlorphenyl-thioglycollic acid to the indigo in cold 
sulphuric acid. The yields throughout are excellent. 

In B. A 254,340, the I.G.F.A. prepare the corresponding 
ee : 6’ tetrahalogen 4:4 -dimethyl thioindigos, by 
A ea the 6: 6’ dihalogen 4: 4 ‘-dimethy] derivatives. 
The resulting shades are reddish violet. In B. P. 254,743 they 
extend the halogenation to the corresponding 4: 4’: 6: 0’ 
tetrahalogen or tetra-methyl bodies, obtaining violet and 
violet red shades. These are almost extreme “examples of 
substituted indigos, and although methyl and halogen groups 
do not usually produce much colour change, the effect of 
their introduction to such an extent as in the above, produces 
a deepening from red to violet. 

The dyestuff Indigo Yellow 3G, Ciba, obtained by the action 
of benzoyl chloride on indigo in the presence of nitrobenzene 
and copper powder is usually assigned the constitution attri- 
buted to it by its discoverer Engi, and shown below : 
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Posner and Hofimeister (Ber., 1926, 1827), however, consider 
that a fundamental change takes place in the indigo molecule 
in the formation of this arma and give as its formula: 


N 


AL) 
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which makes it a derivative of anthraquinone. The argument 
in favour of this latter formula cannot be given in detail, but 
it may be mentioned that Ciba Yellow 3G gives phthalic 
anhydride on oxidation and that unlike the indigo derivatives 
which give weakly coloured vats, generally pale yellow, this 
substante gives a violet vat. This bathochromic effect is 
more in line with some of the anthraquinone colours, particu- 
larly flavanthrene. The above forms portion of one of two 
papers dealing generally with the space formula for indigo. 


Following on the synthesis of pyrindigo, Plazek and 
Sucharda have now made the corresponding 8 thio pyrindigo : 
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The colour is red violet as against the red of thioindigo and 
by virtue of the basicity of its pyridine rings, the new product 
in addition to being applicable by the vat process, can be 
also dyed as a basic colour, from a suspension in dilute 
hydrochloric acid. 
Sulphur Colours 

The last year’s published work on sulphur colours, although 
varied in character, does not amount to more than moderate 
proportions. In fact, considering the good fastness cf these 
colours, combined with their general cheapness and excellent 
tinctorial properties, it is doubtful whether they are receiving 
the attention they deserve or have been doing so for the last 
fifteen years. Logical development is made more difficult in 
the sulphur series, by the fact that so little is known of con- 
stitution. Although research is carried on along less simple 
lines than those of the eighteen-nineties, when any organic 
material or waste was submitted to a sulphur melt, it still 
labours under considerable handicaps. Dealing with the 
elucidation of constitution, H. H. Hodgson has published 
results on the action of sulphur on monochlor aniline and the 
mechanism of aromatic thionation (J.S.D.C. 42.76). A. 
Beretta has described a black compound of the following 
constitution : 


NH S NH 


NH, A NH, 
4 
S NH > 

which was obtained from 4’-benzenazo-2 : 4—dinitrodiphenyl- 
amine through reduction to 2: 4: 4’ triaminodiphenylamine 
followed by formation of the thiodiphenylamine nucleus and 
condensation of two of these nuclei (Giorn. Chim. Ind. App. 
1926, 121). 

Many of the special properties of sulphur dyestuffs are 
easily explainable in terms of sulphur radicles and linkages in 
various degrees of oxidation. Perret discusses the behaviour 
of sulphur colours as regards self-heating effects, changes on 
keeping, development of acidity and changes during dyeing, 
from this point of view in Ann. Chim. Appl. 1926, 69 with 
reference to Sulphur Black. The effect of susceptibility to 
oxidation on fastness is well known and explains the lack 
of fastness to bleaching in the majority of sulphur colours. 
Products free from this latter disadvantage are claimed 
in B.P. 247,378 (A.G.F.A.), where they are obtained, for 
example, by the sulphurisation of the indophenol from 4 
amino 4’ hydroxy diphenylamine and benzaldehyde and also 
in F.P. 588,874 (Kalle), where dihydroxy bodies such as 
quinols are condensed with amino carbazoles and polysul- 
phides, to give blue and black dyes. Other examples obtained 
from carbazole derivatives are to be found in B.P. 247,378 
(A.G.F.A.) and B.P. 243,557 (Bayer). 

Schaarschmidt and Lewyeff have purified and analysed 
Cibanone Orange R, which obtained from 2 methyl anthra- 
quinone and sulphur and found the presence of one atom of 
sulphur for each molecule of methylanthraquinone. They 
were unsuccessful in an attempt to prepare an oxygen analogue 
by the use of persulphate instead of sulphur. Cibanone 
Orange being dyed by the hydrosulphite method belongs to 
the class which can only be considered as sulphur colours by 
virtue of their constitution. New examples of the vat-sulphur 





type are given in D.R.P. 427,970 (I.G., Binapfl and Stroh- 
menger), being obtained by heating azobenzene with substances 
such as o-cresol and sulphur. 








February 12, 1927 


The Chemical Age 15 


(Dyestuffs Monthly Supplement) 





Products prepared in the presence of copper are given in 
U.S.P. 1,568,622 and 1,580,716. Other sulphur compounds 
are mentioned under the wool vat dyestuffs. 

Basic and Triaryl Methane Colours 

Two or three papers or the constitution of various basic 
dyestuffs have appeared in Helvetica Chimica Acta during 
the year, and a few diverse patents have also been taken out. 
These were discussed in THE CHEMICAL AGE of December 
last and will not be further commented on here. The di- 
and triaryl methane brands of the basic colours are of more 
importance ; these although basic in the first instance appear 
also as acid colours, azo, azo-chrome and azo pyrazolone 
dyestuffs. Very complicated derivatives are described in 
B.P. 256,775 (B.D.C. and K. H. Saunders). Using their pre- 
viously patented amino sulphones, these are condensed 
with Michler’s hydrol, diazotised and then coupled with 
phenyl methyl pyrazolones and give yellow shades on wool. 

The introduction of chlorine atoms into a dyestuff, although 
having little effect on colour depth, often gives increased 
brightness. An example of this is seen in B.P. 250,785 where 
o-sulphobenzaldehyde is condensed with two molecules of 
alkyl-benzylarylamines containing halogen atoms in the 
benzene nucleus, the resulting products being brighter than 
the corresponding ones without the chlorine. 

In B.P. 249,160 and 250,265, rather complicated amines 
such as dialkyl-diphenyl-ethylene-diamine and dinaphthyl- 
ethylene diamine are used in triarylmethane colours. 

Azo Colours 

The azo colours are of such great variety and the number 
of new products so large that it is only possible to mention 
the more important directions in which research is specially 
proceeding, and further details must be sought in the preceding 
issues of THE CHEMICAL AGE Dyestuffs Supplement. 

The chrome and the insoluble azo colours provide the most 
noteworthy developments. The increase of fastness by the 
use of dyestuffs in complex molecules with metals is being 
exploited fully, and in addition to various methods for after- 
treatment further attempts are being made to _ produce 
chrome dyestuffs which, already containing the metal before 
dyeing, can be used directly and the chroming process proper 
eliminated. The search for new constituents for insoluble azo 
colours continu.s. The pyrazolones are being extended and 
used in conjunction with other types of dye molecules includ- 
ing the triphenyl methanes. A large variety of new inter- 
mediates for all the various subdivisions of the azo colours are 
also being continually brought out. 


Intermediates 

Among intermediates there are a large number of special 
ones for new dyestuffs, some of which are mentioned under the 
respective dyestuffs which are synthesised from them. As 
regards general methods of preparation and individual basic 
intermediates a few only can be mentioned. S. W. Leitch and 
Co. and A. E. Everest (B.P. 257,479) find a use for p-toluene 
sulphonic chloride in the sulphonation of amines. Thus 
p-toluidine is condensed with p-toluene sulphonic chloride 
and the condensation product then treated with about three 
times its weight of sulphuric acid, when sulphonation takes 
place in the ortho position to the amine accompanied by 
hydrolysis of the added group. 

Details for the production of amino hydroxy bodies in good 
yield by the electrolytic reduction of nitro bodies are given in 
B.P. 254,204; nitrobenzene gives p-amino-phenol. Sulpho- 
cyano groups are introduced by the simultaneous action of 
halogens and metallic sulphocyanides in B.P. 257,619. Ethyl- 
ene disulphocyano is obtained from ethylene by this reaction. 

A mixture of 1:6 and 1:7 nitro naphthalene sulphonic 
acids is obtained by treating molten naphthalene with little 
more than its own weight of monohydrate and then nitrat- 
ing and, if desired, also reducing, without isolation (U.S.P. 
1,594,547, Nat. Aniline Co.). 

The corresponding 1: 4 and 1:5 naphthylamine sulphonic 
acids may be made by subjecting 1-nitro naphthalene to the 
action of ammonia and alkali sulphites under pressure (E.G. 
Elhrhardt and H. M. Hereward, B.P., 254,402). 

f-Naphthisatin treated under pressure with caustic soda 
and an oxidising agent gives naphthalene 1-carboxylic acid 
2 amino (B.P. 252,820). Naphthalene 2 hydroxy 6 carboxylic 
acid is produced along with the isomeric 2 : 3 body by heating 
potassium $-naphtholate with carbon dioxide under pressure 


at 170° to 230° C. (B.P. 257,815, 1.G.). 


Immunisation 

As a result of a good deal of investigation into the appli- 
cation and dyeing of immunised cotton more information is 
now available on the properties of this fibre. 1ts formation by 
the esterification of cotton with acid halides, especially p-toluene 
sulpho chloride, immediately recalls that of acetyl silk, and its 
properties show a corresponding similarity. It has a harsher 
feel than ordinary cotton and a greater resistance to water, 
while at the same time it loses much of the affinity which cellu- 
lose itself has for dyestuffs. By weaving immunised fibre into 
untreated fibre, the fabric can be dyed so that the coloured 
portions remain as white eftects. It can itself be dyed if the 
right class of dyestuffs are used; these are usually of the 
saine type as those for Celanese, and a colour which will work 
with one will usually do so with the other. The Imacols have 
been brought out by the Sandoz Co. for the special purpose of 
this new fibre. They dye directly from an aqueous bath at 
about 80° C., leaving cotton uncoloured. The immunisation 
process can also be used after dyeing, with the effect of increas- 
ing fastness. It has also been applied to some extent with 
animal fibres as well as vegetable. 


Dyeing 

Several interesting points in dyeing come up for notice. 
Azo colours do not at first sight appear suitable for dyeing 
along with the vats, but the fabric can be impregnated with 
the leuco compound of a vat dyestuff in the usual way along 
with one component of an insoluble azo colour, and the cloth 
thus treated then passed through a second bath containing 
other azo constituents and sodium nitrite, which develops the 
azo colour and at the same time oxidises the leuco vat colour. 
Both colours are thus formed in situ on the fibre (B.P. 252,384, 
I.G.F.A.). A similar process with the ester salts of vat colours 
has already been described. 

Basic colours are obtained fast to light by W. Eberlein and 
Colloisil Colour Co., Ltd. (B.P. 247,328), by applying these 
along with an artificial silicate in colloidal form, the silicate 
being used along with or before the dyestuff and the colour 
then precipitated in lake form by heat or treatment with 
an electrolyte. : 

Haller discusses the influence of the addition of a large 
variety of substances to the indigo vat. There appears to be 
no very striking advantages to be gained by the use of any of 
these, and cases where the dyeing is accelerated or deeper 
shades produced are often accompanied by decreases in fast- 
ness (Textiliber., 1926, 612). Durst and Roth describe methods 
of analysing vat dye baths, particularly the determination of 
the hydrosulphite present without disturbance by the leuco 
compounds present (Z. angew. Ch. 1926, 900). 

C. S. Bedford has another patent (B.P. 253,662) on the 
dyeing of chrome wool colours, using sodium thiosulphate as a 
reducing agent for the dichromate, so that this latter is obtained 
completely as chromium hydroxide, which is the form in 
which the chromium gives the fastest shades. 

Textile fabrics are printed or dyed on one side by passing 
the calendered goods transversely through a cloud of the 
atomised dyestuff solution (Two-Tone Corp., B.P., 236,194). 
Details of applying chromium compounds of azo and other 
dyestuffs and after-treating with substances such as zinc 
chloride or lead acetate are given by the B.A.S.F. in F.P. 
599, 500. . 

Among an almost bewildering variety of wetting out 
agents, and assistants for dyeing and printing which are 
already available and continually being added to, the alkyl 
naphthalene sulphonic acids of the I1.G.F.A. may be men- 
tioned. 

Printing 

Evidence as to the antiquity of printing is given by Reinking 
(Textilberichte, 1926, 230), who cites the account of the cam- 
paigns of Cyrus round the Caspian Sea, given by Herodotus. 
The natives of this region are stated to have used a colouring 
matter extracted from trees or perhaps shrubs, for painting 
animal figures on garments. The effects are stated to have been 
very fast, and “‘ to last as long as the material itself.’’ It would 
appear highly probable that the colour was related to indigo. 

Among contemporary work on printing indigo, a note 
sealed in 1912 by C. Sunder and S. Rolbach dealing with 
coloured discharges on indigo grounds with indanthrene and 
helindone dyestuffs has been recently published (Bull. Soc. 
Ind. Mulhouse, 1925, 755). A similar note by Pokorny on 
white and red discharges is given in the same journal. 
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Mechanical resists of mixtures of flour, glue. and gum arabic 
are given in B.P. 247,757 (S. W. Clark and J. R. Brown). 
After printing the resists are removed by washing. Sieber 
(Textilberichte, 615 and 244) discusses the advantages, such 
as greater clearness in discharges, obtained by using potassium 


salts instead of sodium salts in printing pastes. He also gives 
a recipe for the preparation of pastes which will not attack 
the printing rollers. 

There are in addition other points of interest, these being 
principally in connection with discharge work. 





Dyestuffs Markets: The Month’s Business in Review 


From Our Own Correspondents 


Lancashire 

It is very pleasant to report a progressive improvement in 
the dyestuff business during the month of January. The 
improvement is not confined to any particular class of colour, 
but is so general that it may be regarded as an indication of a 
widespread betterment of industrial conditions. 

Despite the chaos in China, there is some improvement in 
the cotton trade with promise of better times in the near future. 
During the month slow progress has been made in the task 
of the general reorganisation of the industry. The banks 
would appear to have had no difficulty in discovering excellent 
reasons for doing nothing, and a suggestion has even been 
made that a Royal Commission should be appointed to in- 
vestigate the position. In the meantime the American Yarn 
Association, Ltd., is endeavouring to get the support of 70 per 
cent. of the spinners, which support it insists upon having 
before commencing operations to regulate the cotton spinning 
section of the industry. Would any other than an hereditary 
foe from Sheffield take advantage of such humiliation ? 

During the month the British Dyestuffs Corporation, Ltd., 
has transferred its headquarters from Spring Gardens to its 
Blackley factory. The name ‘‘ Hexagon House ’’ has been 
given to the handsome building in which are brought together 
the staffs of the technical, commercial, and secretarial sections 
of the company. It is understood that rooms have been 
retained at the old address, 70, Spring Gardens, for the carry- 
ing on of local business. 

It is interesting to note that a committee, under the chair- 
manship of Mr. Scholefield, has been appointed by the Society 
of Dyers and Colourists to investigate the question of the 
standardisation of the fastness properties of dyestuffs. 


Yorkshire 

January has proved to be somewhat trying to the optimist 
who forecast better things for 1927. Perhaps his optimism 
is hardier than to be discouraged bv the results of the first 
month’s trading, but be that as it may the boom that was 
supposed to be straining at the leash (the latter in the form of 
a coal stoppage) does not appear to be getting under way, and 
one wonders whether its spirit has not been more or less 
permanently broken by its lengthy bondage and consequent 
heavy handicap in the international competition 

Chinese internal conditions have for long been blamed for 
loss of much trade to Yorkshire, but not in recent years has 
the effect been so severely felt as during the month under 
review. Dyers of cotton warps and pieces and manufacturers 
and dyers of low unions, amongst others engaged in the textile 
industry, are affected. Sulphur blacks and browns for warps 
for cross dyeing and sulphur blacks for pieces are in less 
demand in consequence. For refreshing contrast, it is well 
to turn to the Yorkshire Observer of January 13 and read of 
the progress of the firm of Wm. Denby and Sons, Ltd., of Tong 
Park, Shipley, dyers and finishers. Substantial additions 
to their works have been made during last year, notwithstand- 
ing the trade depression. The undertaking was founded over 
a century ago, and their trade has grown so rapidly that this 
extension is the third that has taken place during the last 
five years. 

Coke ovens are rapidly developing to full operation and 
with increasing demand for sulphuric acid ; benzene is some- 
what easier; toluene and xylene, however, are still scarce 
Pure toluene is quoted at 2s. 4d. per gallon makers’ works. 
Carbolic acid (crystals) is dropping and quoted now at 64d. 
per lb. British makers of sodium sulphide have reduced 
their prices, whilst increased prices are quoted for German 
manufacture. Some ruthless price cutting by Yorkshire 


dyestuffs makers has occurred. 
Surplus chemical plant and machinery is notified for sale 
by auction at the Griffin Hotel, Boar Lane, Leeds, 


on Feb- 


ruary 23 and following days by Fuller, Horsey, Sons and Cassell, 
of 11, Billiter Square, London, E.C.3. The plant lies in York- 
shire works and is of a class interesting to dyestuff makers. 


‘Midlands 

February has opened up very quietly in the hosiery trade. 
Optimists have disappeared, and in every department of hosiery 
dyeing short time is being worked, and there seems no prospect 
of improvement in the immediate future. 

In the woollen section there is a steady demand for hose 
and half-hose, and one or two spinners are working full 
time: others are not so fortunate. Woollen fabric has slowed 
down considerably. 

Cotton.—Yarn dyers are fairly well employed with sewing 
and backing cottons. Knitted fabrics are not good. Hose 
is in very poor demand: manufacturers are still complaining 
of foreign competition. Fadeless lace curtains are selling 
steadily. 

Artificial Silk.—Panel hose has not yet recovered from the 
slump. This important branch of the hosiery trade has not 


suffered such a long depression for many years. Knitted 
fabrics show no improvement. 
Natural Silk Hose.—No appreciable change. Manufacturers 


are able to dispose of their output, which is not large at 
present. 

Leathey.—According to some newspapers there is a boom 
in the boot trade. We have not yet been able to find a manu- 
facturer who knows anything about it and several tanneries 
in this area, which make boot upper leathers, are decidedly 
slack, although there is a steady demand for coloured glazed 
kid. 

Hose dyers are busy with their summer pattern cards. 
Manufacturers are again asking for fancy effects. The ever- 
increasing demand for novelties makes a laboratory and 
separate staff for experimental work an absolute necessity. 
Hitherto many dyers in the Midlands have looked upon 
chemists and a laboratory as luxuries. 

Prices for dyestuffs remain very steady; slightly} lower 
figures are occasionally heard of for contracts. 


[Scotland 
¥- The market tone in Scotland during January was uncertain ; 
while inquiries were numerous, reflecting the general note ot 
optimism which opened the New Year, orders have been 
disappointing and buyers hesitant. Evidently the position 
is being probed to see how far the promises of the beginning 
of the month are sound ; no improvement is visible yet and 
judgment is in the meantime reserved. This feeling charac- 
terises not only the dyestuffs but the chemical market generally. 

The cotton and artificial silk branches are finding business 
intermittent, as it was at the end of the year. Yarn dyers 
are busier than piece dyers, and bleachers are in some cases 
fullup. Wool dyers are well occupied and there is no sign of 
any lessening of the vogue for knitted goods. Dress goods 
and hosiery maintain their level of prosperity with perhaps a 
slight falling off in overseas demand, but with spring orders 
promising well. Linen and jute remain unsatisfactory and 
jute workers’ wages have been reduced in Dundee. 

A successful and well attended meeting of the local section 
of the Society of Dyers and Colourists was held in the Grosvenor 
Hotel, Glasgow, on January 21. Mr. J. S. Wilson dealt with 
the application of the vat colours to substances other than 
cotton, and the interest evoked was shown by the discussion 
that followed. Active inquiries are being made in the appli- 
cation of the anthraquinone vat colours to wool by some of 
the important woollen goods manufacturers. 

Further enlargements to the Grangemouth dyeworks of 
Scottish Dyes, Ltd., are foreshadowed in a recent application 
to the Dean of Guild Court. 
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New Icyl Colours on Viscose 

TuE British Dyestuffs Corporation issue a pattern card 
of more than usual interest, illustrating the shades of the 
first members of a new series of direct dyestuffs which are 
specially designed to yield even results on viscose arti- 
ficial silk of irregular quality. As is generally known, owing 
to the manufacturing methods peculiar to the production 
of artificial silk, certain irregularities are bound to occur 
and are, in fact, stated by the manufacturers to be un- 
avoidable, in the quality of the finished product. These 
irregularities, in turn, give rise to irregular results in 

olouring, and it is no uncommon thing to find in an arti- 
Acial silk dyehouse a large number of girls employed solely 
n sorting dyed material into lots which roughly match 
one another. The harassing time which dvers of artificial 
silk have had in the past may be imagined. 

It is confidently expected that with the introduction of 
he Icyl dyestuffs these difficulties will disappear, and 
seeing that the problem is one which has engaged the 
attention of dvestuff manufacturers, both home and 
ioreign, for a great number of vears, the British Dvestuffs 
Corporation are entitled to feel some pride in the fact 
that it has fallen to the lot of a British dyestuffs firm to 
discover the solution. 

The colours illustrated do not represent the full series ; 
1¢w members will be added as time goes on, and it is hoped 
eventually that with the completion of the series it will be 
possible to provide for the production of every hue which 
may possibly be devised. The colours shown on the card 
1umber ten, and from each of these, with different 
strengths, varied shades may be obtained. The present 
range of Icvl colours consists of Orange G, Orange R, 
Brown G, Violet B, Blue G, Blue Black 6B, Chrysophenine 
G, Chlorazol Fast Red K, Chlorazol Fast Helio BK, and 
Chlorazol Fast Black BK. 

Equally good results are anticipated from these new 
colours, whether the variation in the viscose silk is due to 
manufacture or is created by unequal stresses set up during 
the knitting or dyeing of the fabric. Dyers are invited to 
co-operate with the B.D.C. by reporting their experiences 
with Icyl colours. It may be added that these colours 
are applied in the same manner as are the direct cotton 
colours. With viscose showing average variation, no 
special precautions are necessary, but if wide variation is 
met with, the conditions found to give the best results 
with ordinary direct colours will also prove beneficial with 
the Icyl colours. These conditions are high temperature 
and small additions of salt or Glauber’s salt to the dvebath. 


New British Colours 

THE most recent celatene colour, Celatene Brilliant Blue, 
produced by Scottish Dyes, Ltd., is an important addition 
to the celatene range of acetyl silk colours, as on account 
of its fastness to light it may be used for guaranteed fabrics, 
including mixtures of acetyl silk with cotton or viscose, the 
cotton or viscose being dyed with Caledon colours. It is 
distinguished for brilliancy of shade, in this respect being 
distinctly brighter than Celatene Blue. It is fully up to 
the standard of the latter colour as regards fastness to 
washing, and in other particulars is equal to the best of the 
celatene colours. It is said to combine well with Celatene 
Fast Light Yellow, and is the most effective blue for bright 
fast green shades. The sample colour card shows 2 per 


cent. and 10 per cent. dveings of Celatene Brilliant Blue, 
and a mixed dyeing of 12 per cent. Brilliant Blue with § per 
cent. Fast Light Yellow. The effects, in all 
brilliant. 


cases, are 


“The Dyeing of Cotton Fabrics” 

ERNEST BENN, LTD., have just issued a third edition of this 
work by Franklin Beech, revised and enlarged by A. J. Hall 
(pp. 296, 18s.). The last edition appeared in 1917. In pre- 
paring the new edition Mr. Hall has taken the opportunity of 
bringing the volume more into line with modern require- 
ments. The most notable addition is an entirely new 
chapter (VII) on the dyeing of artificial silk of both the 
viscose and celanese varieties. The mode of application 
of the various classes of dyestuffs to these increasingl\ 
important textiles is described. Details are given for dyeing 
with S.R.A. colours, Ionamines, Celatenes, etc., but the 
Duranol colours of the B.D.C. are not mentioned. In the 
section on vat dyeing some additional matter has been 
incorporated dealing with those colours derived from 
anthraquinone. In an essentially practical book the 
present state of development has not been considered 
sufficient to warrant exclusion of the older methods oi 
dyeing indigo in favour of a description of indigosol and 
the other recent advances in solubilised vat colours. 
Considerable attention is rightly given to aniline black 
dveing, and some general information relating to the use 
of sulphur colours has also been included. The first 
chapter, dealing with cotton itself, has been extensively 
revised and the subject matter brought more into line 
with our present knowledge of the chemistry of cotton. 
Advances in technical development since the last edition 
are illustrated by drawings and photographic reproductions 
of modern dyeing machinery. The main section of the 
book dealing with numerous recipes for dyeing cotton all 
shades with all classes of dyestuffs remains substantially 
as before. The new edition should be assured of an 
increased sphere of usefulness. 


The Guild Trichromatic Colorimeter 

A Goop deal of work on the production of a reliable colour 
measuring instrument suitable for general purposes has 
been going on in recent years in the Optics Division of 
the National Physical Laboratory. As a result of these 
investigations, Mr. J. Guild (of the N.P.L.) designed a 
trichromatic colorimeter, the scientific basis of which he has 
described in various papers. The original model was con- 
structed at the N.P.L. in 1922, and the instrument has been 
under observation and in practical use there ever since. 
Adam Hilger, Ltd., of Camden Town, London, have placed 
on the market an instrument of this type, redesigned for 
general industrial use. Their Guild Trichromatic Colori- 
meter enables any colour examined to be expressed as 
definite amounts of the three primaries—red, green, and 
blue. 


Description of the Instrument 

IN exterior appearance the colorimeter consists mainly 
of a mietal box containing the essential parts of the appar- 
atus, there being attached a bracket on which is mounted 
a lamp with a lens to collect and direct the light. The light 
trom the lens enters the box through three variable openings 
each covered with a glass colour screen. These serve as 
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three primary colours which are combined in the instrument 
in varying proportions at will. The operator looks through 
the telescope directly at the colour to be measured and 
observes below it the colour composed in the instrument out 
of the three primaries. Each primary can be adjusted 
separately by its own adjusting handle, and the operator 
has merely to match this compound colour against his 
unknown colour by manipulating these handles. A match 
being’ secured, the finished measurement is then recorded 
as the amount of each primary constituent, this being 
derived from the final apertures of the variable openings. 
The resulting measurement is thus expressed simply as 
definite amounts of each of the primaries—red, green, and 
blue. When necessary these results may subsequently 
be transformed by a simple arithmetical calculation by 
which they would be referred to a common basis and ren- 
dered independent of the instrument primaries. Examples 
are given in the booklet issued by the makers, various 
colours shown being represented for example by the 
formule red 2, green 39, blue 59 ; red 53, green 31, blue 16, 
etc. The instrument measures and specifies colour numeri- 
cally, and any such colour can be reproduced from the 
numerical specification whether on the same instrument 
or on anv other one of the same design. Each instrument 
is tested and certified at the N.P.L., where it has been 
approved and is in use for research and standardisation 
purposes. 


Advantages and Uses of the Instrument — 

It is claimed that the instrument possesses the following 
features essential for the practical measuring, recording, 
and control of colour in industry: (a) It is convenient 
and rapid in practice, and any intelligent person can be 
taught to use it and to obtain accurate results without 
the special scientific training necessary to an expert; (5) 
the arrangements for measuring are of highly accurate 
character; (c) with all the advantages of a three-colour 
svstem it is free from the defects to which instruments 
of this class have been liable in the past, owing partly to 
the improved device for colour mixing, and to the provision 
of means for measuring colours of high saturation; (d) 
all colours, including purples, may readily be measured, 
and the great majority of such colours may be reproduced 
on the instrument. The colour of any article, such as 
fabrics, pigments, dyes, etc., can be measured by its means, 
simple modifications in setting up being the only difference 
in procedure for different objects. Some very intense 
(saturated or spectral) colours require a double measure- 
ment to be made: but there is no essential difference in 
the manner of measurement for any colour. Among the 
industries and trades to which the colorimeter may be of 
interest are: dvyestuff manufacture; brewing; calico 
printing: dyeing; paint and colour manutacture; oil 
manufacture ; paper making; soap making; sugar 
refining, etc. 


Dyestuff Licences in February 

THE following statement relating to applications for 
licences under the Dvestuffs (Import Regulation) Act, 
1920, made during February, has been furnished to the 
Board of Trade by the Dyestuffs Advisory Licensing 
Committee : 

The total number of applications received during the 
month was 498. of which 382 were from merchants or 
importers. To these should be added 11 cases outstanding 
on January 31, making a total for the month of 509. These 
were dealt with as follows :—Granted, 449 (of which 437 
were dealt with within 7 days of receipt); referred to 
British makers of similar products, 42 (of which 36 were 
dealt with within 7 days of receipt) ; referred to reparation 
supplies available, 8 (all dealt with within 2 days of receipt) ; 
outstanding on February 28, 10. Of the total of 509 


applications received, 481, or g4 per cent., were dealt with 
within 7 days of receipt. 


New American Colours 

THE Newport Chemical Works, Inc. (U.S.A.), announce 
three new colours just placed on the market, namely, 
Newport Fast Acid Blue SR, Newport Acid Anthraquinone 
Blue B, and Newport Fast Chrome Brown EB. The first 
is recommended for the dyeing of woollen piece goods 
varns, felt, shoddy, etc., in all types of machines. It is 
said to be of value for shading chrome navies and blacks. 
as well as for dyeing wool in union materials from a neutral 
bath. The principal use of the second is for dyeing light 
and medium blues, and for combining with other level 
dyeing acid colours for the production of slates, greens, 
drabs, etc., on carpet yarns, plush, dress material, knitting 
yarns, hat felts, etc. It is said to dye pure silk well from 
acid baths. The last is recommended for dyeing light and 
medium shades as well as mode shades on wool in all stages 
of manufacture. 


Too Many Colours ? 

ELIMINATION of waste is to-day (according to an Americar 
dyestuffs journal) a universal subject, and the chemica! 
industry in several of its most important and highly 
competitive branches is working towards uniformity of 
specifications for quality, strength, packing, etc., and 
towards the elimination of duplication of effort, therebv 
effecting a great saving in capital and increase of profit 
It is reported (the journal states) in unofficial quarters 
that the I.G. in its process of reorganisation and con- 
solidation, will reduce the number of its dyestuffs, which 
is estimated to be between seven and eight thousand, to a 
figure between two and three thousand. This is appa- 
rently considered adequate to take care of all require- 
ments of their world’s business, and result in elimination 
of duplication and a reduction of operating costs. Many 
of the factories now a part of the I.G. were formerly pro- 
ducing the same colour under different names, and the 
whole range of colours will be standardised for the I.G. as 
one concern, 


The Demand for “ Fast” Fabrics 

GRADUALLY the public are beginning to appreciate the 
practical meaning of the term “‘ fastness,’’ and both in 
this country and in America emphasis is now placed 
in business announcements on the guarantee with certair 
goods that their colours are permanent. In the advertise- 
ments of a large London store, one notices the prominenc: 
given to the word ‘‘ Everfast ’’ in the description of certain 
fabrics. An American advertisement contains this typica! 
sentence : “ You can’t drive the Aniline Fast Black out of 
Coal-Tex suitings,”” and adds the name of the company’s 
chief dyer and the record of his 33 years’ experience. Such 
advertising, the American Dyestuffs Reporter states, “ is 
but another sign that an educational campaign is now fully 
under way throughout the textile industry, with its purpose 
to teach the consumer and the trade that fast colours ar 
well worth every cent of their slightly higher cost. The 
current advertising of the Du Pont Company is planned on 
the same theme, to assist in spreading fast colour education 
among mills that are not yet convinced that the publi 
demand is more than a passing fad. This agitation fo: 
faster goods, moreover, has not been started by a few 
enterprising manufacturers. The public—the shoppers 
themselves—have been heard from on the question. The 
Du Pont advertising contains reference to an article on 
fast fabrics which lately appeared in Good Housekeeping 
from which we learn that 84 per cent. of the readers of that 
magazine ask for guaranteed fast colours when buying 
apparel or dress material. Trade-marked fast-colour 


fabrics will ultimately form the bulk of textile goods.” 
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The Dyeing of Cotton and Artificial Silk Fibres 


How Pre-treatment may Affect Dyeing Properties 


By A. J. Hall, G.Se., FU.C., FT. 


{ithough the tutroduction of cellulose 
of dveing have spectacularly shown the nece 


technologists, it is but one of the many reasons for this necessity. 


ester artificial silks, particularly cellulose acetate silk, 
ssity for dye manufacturers to keep well informed of progress made by textile 


associated difficulties 


, 
and the 


Methods of treating textile fibres for the production of 


special effects of lustre, handle and appearance usually affect definite changes in the properties of the treated fibres and to 
dyers and finishers such changes usually mean difficulties. In the following article some peculiar dyeing properties of treated 
cellulosic fibres ave described and their importance to dyers and dye manufacturers indicated. 


PROBABLY one of the most interesting treatments of cellulosic 
materials which considerably affects their dyeing properties 
is that discovered some sixty years ago by John Mercer. When 
Mercer, engaged in the filtration of caustic soda through cotton 
ambric, noticed that the cotton swelled and increased in 
weight he was also particularly struck by its increased dyeing 
power. In fact, Mercer apparently failed to observe those 
onditions of the treatment essential to the production of 
imcreased lustre, and concentrated his attention to the possible 
iveing advantages to be obtained by mercerisation before 
lyeing. Throughout his life he cherished the idea that mer- 
cerisation would ultimately be carried out for increasing the 
tfinity of cotton for dvestuffs. In this he was but partially 
orrect, for though cotton materials are frequently mercerised 
ior the sole purpcse of facilitating the production of very deep 
shades, mercerisation is usually regarded as a means for 
modifying the lustre and handle of varns and fabrics. 

The most obvious feature of mercerised cotton fibres is that 
they have an increased affinity for direct dyes. In general, a 
mercerised fabric will dye to a depth of shade which is about 
twice that of similar non-mercerised fabric, both fabrics being 
lved together in the same dye bath. This fact must not be 
taken as firm support for the assumption that the amount of 
lve absorbed by the mercerised fabric is twice that absorbed 
by the non-mercerised material. In fact, among mercerisers 
there is sometimes found a belief that the dye within mercerised 
fibres is more effective than that within non-mercerised fabrics, 
although the writer has not discovered any conclusive evidence 
‘or this belief. It is also found that mercerised cotton fibres 
ibsorb dyes more rapidly. 

The increased affinity of cotton for dyes produced by mer- 
erisation is dependent on the conditions of mercerisation. As 
will be seen this is most unfortunate as regards dyers since it is 
practically impossible to ensure that commercial mercerisation 
f cotton materials, particularly yarns, is carried out uni- 
‘ormly. Some twenty years ago Pope and Huebner in their 
well-known investigations on mercerisation found that the 
urve shown in Fig. I approximately indicated the relation 


—> 


Absorption of Dye. 
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Fic. 1 
CURVE SHOWING THE VARIATION OF DYEING POWER OF 
CorTroN MERCERISED WITH CAUSTIC SODA OF INCREASING 
CONCENTRATION. 


hetween the strength of caustic soda used in mercerisation 
ind the amount of Benzopurpurine 4B absorbed from a dye 
iquor by the mercerised cotton. The relation is obviously 
*xtremely irregular, and this adds to the difficulties of 


lyers. 


But the affinity of a mercerised cotton fabric is not dependent 
on the strength of the mercerising liquor alone. It is further 
dependent on the degree of stretching to which the cotton is 
subjected during the treatment, to the presence of inorganic 
salts, to the temperature of the mercerising liquor, and to the 
aftertreatment of the mercerised cotton before dyeing. All 
these effects are influenced by the type of cotton (whether 
fine or coarse) and the twist in the yarns. 

Increased stretching decreases the dyeing affinity. This is 
clearly shown by the following results obtained by Knecht 
(Journ. Soc. Dyers and Col., 1908, xxiv, 67 and 107). 

Benzopurpurine 4B absorbed. 


Conditions of mercerisation Unbleached Bleached. 

Per cent Per cent. 
Non-mercerised cotton 1°55 1°50 
Cotton mercerised under tension. . 2°90 2°86 
Cotton mercerised without tension 3°39 3°54 


In the mercerisation of cotton yarn in skein form it is almost 
impossible to prevent some portions of the skeins being 
stretched more than others, the result being the production of 
portions of yarn within the same skein having different dyeing 
properties. 

The increased affinity of mercerised cotton for dyes is 
inversely proportional to the temperature of the mercerising 
liquor. Cotton mercerised at a low temperature (say about 
o° C.) dyes to a heavier shade than cotton similarly mercerised 
at moderate temperatures (say, about 50° C.}._ The presence 
of salts such as sodium chloride or sulphate in the mercerising 
liquor also decreases the dyeing properties of the resulting 
mercerised cotton. 

After mercerised cotton is soured and washed free from acid, 
its affinity for dyes is considerably affected by drying. Drying 
reduces its affinity for dyes, as is obvious from the following 
results : 

Absorption of 


Condition ot Cotton Benzopur- Chryso- 
purine 4B. phenine. 
Per cent Per cent. 
Mercerised and dyed before drving. . 2°49 0°97 
Mercerised and air-dried before 
dyeing 1°57 O'77 


Mercerised and dried at 100° C 
before dyeing wa as is 1°27 o'5 


7 
Unmercerised cotton o'8o 


The dyeing of mercerised cotton goods therefore demands that 
special precautions must be taken to obtain even and well 
penetrated shades. It may at first be thought that satisfactory 
dyeings are thus dependent on the dyer only; that by the use 
of suitable assistants in the dye bath and regulation of the 
temperature of the dve bath inequalities of mercerisation may 
be smoothed out. This, however, is not the case ; dye manu- 
facturers may also lend a helping hand. If direct dyes are 
classified according to their property of yielding equal shades 
on unequally mercerised cotton it is found that some dyes are 
distinctly better than others. In other words, unequally 
mercerised cotton fabric appears more faulty (uneven) in 
certain shades and less faulty in others. Such differences are, 
of course, independent of the conditions of dyeing. It would 
therefore appear probable that certain dyes, already available 
or yet to be produced, will be especially suitable for dyers of 
mercerised goods. This is a problem for dye makers as well as 
the users of dyes 

rhe task of discovering even-dyeing dyes for mercerised 
cotton is somewhat similar to that which has recently con- 
fronted dyers of cellulose artificial silks. The existence cf 
uneven grades of viscose silk proved a great difficulty to dyers 
until a reasonably wide range of dyes was found which had the 
property of dyeing uneven grades in level shades. Regarded 


. 
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from this standpoint the use and selection of dyes for mercerised 
materials has a hitherto unsuspected interest. 

Investigations along the lines suggested above will be 
partly dependent on the reasons assigned by the researcher 
for the increased affinity of mercerised cotton dyes. Is the 
increased affinity due to physical changes in the cotton fibres 
or to chemical effects produced by the caustic mercerising 
liquor? It is, of course, recognised that when cotton fabrics 
are mercerised they sutfer a loss of cellulose, the dissolved 
portion of cellulose being different from the insoluble residue. 
Is the increased dyeing power of mercerised cotton due to the 
removal of this alkali soluble cellulose ? Alternatively, is it 
due to changes produced in the cellulose molecule whereby 
the mercerised cotton is changed chemically and thereby has 
an increased power to combine with direct dyes? On the 
other hand, the mercerised cotton may be more porous and its 
dyeing properties affected for this physical] reason only. 

No evidence is available to answer these questions conclu- 
sively one way or the other. The writer believes that increased 
porosity is the fundamentai reason, vet it cannot be denied 
that mercerised cotton has a decreased affinity for basic dyes. 
The latter fact strongly suggests that the chemical properties 
of cotton are affected by mercerisation—that the cellulose 
molecule becomes more acidic. 

Several facts could be given indicating that 
cotton is more porous than non-mercerised cotton 


mercerised 
But if this 
be granted then an explanation of the increased dyeing power 
of cotton becomes possible. The dyeing of cotton with direct 
dyes is most probably a case of adsorption of one solid by 
another, and the most important factor in such a phenomena 
is the extent of the adsorbing surface. If mercerised cotton 
has increased porosity it has a larger surface area than non- 
mercerised cotton and therefore absorbs a larger proportion of 
dve and attains a deeper shade 

If the chemical theory be favoured 
for dyes which have both basic and 


then search will be made 
4 dveing properties, 
that is, feebly basic dyes capable of being used as substantive 
dyes. Remembering that mercerised cotton has a decreased 
affinity for basic dyes and an increased affinity for direct dyes, 
it becomes evident why such dyes having dual properties 
should effectively cover unequally me 

On the appears more 
feasible, then attention will be directed to that type of dye 
which is absorbed by cotton very rapidly. Such a type of dye 
will be less affected by the porous state of the cotton fibres 
than one which dyes slowly and penetrates with difficulty 

Attention may now be cotton It is 
occasionally the unfortunate cotton bleachers 
to produce tendered goods, and it is found that the tendered 
portions invariably have a decreased affinity for direct dyes 
The tendering may be produced for various reasons ; 
burning, excessive strength of bleaching liquor, or contact 
of the hot fabric with metallic surfaces are among the cause of 
tendering Frequently the tendered portions are stated to 
contain oxycellulose, but this really conveys little information 
of a helpful character 

Fabric containing irregular patches of oxidised cotton are 
extremely difficult to dve evenly. It may be suggested that 
the dyer should modify his dyeing methods, but in turn the 
dyer is entitled to ask for some contribution from the dye 
maker. Is it not possible to produce dyes capable of dyeing 
normal and oxidised cottons equally ? 

When direct dyes are examined and classified according to 
their ability to cover oxidised cotton they are all found to be 
included in one class—that class which resists oxidised cotton 
strongly. It therefore appears reasonable to expect little help 
from direct dyes. On the other hand, oxidised cotton has an 
increased affinity for basic dyes, so that there again arises a 
need for basic direct dves. The alternative of using a mixture 
of direct and basic dyes in the same dye bath is, of course, 
impossible, since in most instances these two types of dyes 
precipitate each other. 

It is stated that fabrics containing oxidised cellulose may be 
rendered even-dyeing by treatment with caustic alkalis. This 
statement is probably based on the knowledge that oxidised 
cellulose is chemically affected by caustic alkalis, one portion 
being dissolved. But in actual! works practice it is seldom found 
that a caustic boil does cure the trouble. The fact, however, 
that oxidised cotton is chemically changed by treatment with 


direct 


rcerised fibres 


other hand, if the porosity theory 


directed to 


oxidised 


expenmence ot 


kier 


alkalis does suggest that in searching for dyes suitable fo: 
covering such defects, both oxidised cotton and alkali treate” 
oxidised cotton should be considered. 

Knecht and Thompson (Journ. Soc. Dyers and Col., 192 
XXXVi, 251) have made some very valuable investigations ©: 
oxidised cellulose, and they indicate some important pro- 
perties of this substance or substances of value to those endeav 
ouring to produce suitable dyes. Oxidised cotton has con 
siderable reducing power, this being shown by the fact that 
caustic soda in the presence of oxidised cellulose easily reduce- 
sodium ferricyanide to ferrocyanide, and ammoniacal solu- 
tions of silver salts. When treated with alkalis, however, 1* 
undergoes simultaneous reduction and oxidation somewhat 
similar to that which takes place when caustic soda is adde 
to benzaldehyde, thus :— 


C,H;CHO-— 2 NaOH =C,H;,COONa+C,H;CH,ONa - H,O 


Part of the cotton goes into alkaline solution, so that whe: 
this is acidified, a precipitate of acidic cellulose is cbtainec 
This acid cellulose has but slight reducing properties and 
strong affinity for basic dyes such as Methylene Blue. On the 
other hand, the alkali-insoluble residue has no reducing powe: 
but an affinity for Methylene Blue. The action of causti 
soda on onidised cellulose therefore consists of removing a: 
acidic portion and simultaneously lowering the reducing powe: 
of the residue. It was significantly found that Chrysophenin 
a dye not attected by reducing agents, has an affinity fo: 
oxidised cotton, thus being distinguished by the majority « 
direct dyes. In searching for dyes capable of dyeing norme 
and oxidised cotton equally the point should not be ove: 
looked that success mey be more easily attained if alkal:- 
treated oxidised cotton is considered instead of untreate 
oxidised cotton. 

Another dyeing difficulty is concerned with the colouring 
fabrics containing cottons of different growth, or containing 
immature or dead fibres. It sometimes occurs that in th 
dyeing of cotton fabrics distinct changes of shade are notice 
in the form of weft bars. Such differences in shade are usually 
of depth rather than colour and they occur with changes 1 
the weft—that is, with the cop changes. Defects of this ty} 
may be due to the mixing of tightly and loose twisted varn- 
in the same fabric or to the use of yarns prepared from different 
growths of cotton. Clibbens and Ridge (Journ. Text. Inst 
1925, XVli, 305} have investigated this point. They find that 
in yarns of 20’s count, spun from American cotton, a differene 
of 44 turns per inch has a large effect on the resulting shad: 
while a variation of two turns per inch in yarns twiste 
from 13-20 turns per inch is distinctly noticeable. Similarly 
a Variation of three turns per inch in two-fold yarns double 
from Egyptian yarns of 40’s count produces a distinct shade 
in dyeing. 

In dyeing various types of cotton, including Sea Island 


West Indian, Egyptian, American, and Indian cottons 
Clibbens and Ridge also found that the finest types (those 


least diameter) dyed to a lighter shade than those of a coars 

quality. Thus Sea Island cotton has less affinity for cotte 

dyes than has American cotton. The dyeing power of cotto: 
fibres is thus closely related to the thickness of their cell walls ; 
the thinner the latter the less the dyeing power. In th 

extreme case, so-called dead or immature fibres havinz 
extremely thin cell walls possess no dyeing power at al 

Dead cotton fibres occasionally become attached to cotto: 
yarns used in fabrics, and after dyeing they show up strongly 
since they fail to absorb the dye and remain white. 

The solution of these difficulties may be mainly the task 0! 
the dyer, but it may be that, lying in the research laboratory © 
some dye maker, is a type of compound having an affinity fo: 
dead cotton. 

The occurrence of bronzy shades when dyeing cotton wit! 
basic and sulphur dyes is frequently a source of annoyance t 
dyers. With basic dyes, bronziness usually appears on th 
edges or ends of piece goods, whereas sulphur dyed materiais 
are often bronzed all over. It is of interest to know the caus 
of this phenomenon, but, of course, more important to have 
a method of correcting it. There is strong evidence to show 
that a bronzed appearance is due to the presence on th 
surface of the dyed material of loose particles of dye. Dyes 


which yield bronzy shades are sometimes observed to have ; 
Perhaps tl 


bronzy appearance when in powdered form. 
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appearance of a fabric having much loose surface colour is 
bronzy because most of the light coming from it is reflected 
from the surface of the dye particles as distinct from that 
which has penetrated the surface of a dyed fibre and then been 
reflected. However this may be, there is urgent need for dyes 
which do not suffer from this defect. 

Bronzed selvedges are often noticed in dyeing fabrics with 
Victoria Blue B. It is known that selvedges, owing to 
weaving, are usually more resistant to penetration by dye 
liquors than the remainder of the fabric. Is the bronzing due 
to this? On the other hand, does atmospheric oxygen play 
a part ? There is no doubt that batches of fabric which do 
not run true in the dye jig show bronzy edges more than those 
which run correctly and leave no edges exposed to the air. 
But this does not prove that oxidation plays a part ; it may 
merely indicate that where dye liquor is not well pressed out 
of the selvedges there is ample opportunity for the accumula- 
tion of loose colour. 

Recently Koox (Textilbey., 1926, vil, 943) has described a 
method of dyeing basic dyes whereby bronziness may be 
avoided. In the method recommended, a certain amount of 
gelatinised potato starch is added to the dye bath and the 
resulting dyed fabric is afterwards treated with a desizing 
liquor capable of removing the starch—for example, a solution 
of Diastafor. Does the presence of the starch and its removal 
ensure the removal of loose surface colour, or does it prevent 
oxidising processes which would give rise to bronziness ? 

A common treatment for removing the bronziness of sulphur 
dyed materials is to further treat them with a dilute warm 
solution of sodium sulphide. This treatment would appear 
to remove surface colour, and indeed it is probable that all 
bronziness of sulphur dyes is due to this precipitation of dye 
particles on the surface of the dyed material. 

But since not all basic or sulphur dyes are prone to yield 
bronzy shades, it obviously becomes the dye makers’ task to 
produce new dyes free from this defect and of such shade and 
satisfactory fastness properties that they may be used instead 
of those defective dyes which dyers are obliged to use at the 
present time. 

In conclusion, reference will be made to the dyeing of cotton 
materials containing regenerated cellulose either in the form 
{ artificial silk or as a filling. It appears quite likely that 
methods for finishing cotton materials in which cellulose is 
leposited within the fibres will gain in importance. But 
regenerated cellulose usually has a stronger affinity for direct 
dyes than ordinary cotton. Hence the difficulty of dyeing 
such materials so that the cotton is dyed to a depth of shade 
it least equal to that of the cellulose filling or artificial silk. 
This difficulty is, in fact, being experienced now in the dyeing 
of cotton+viscose silk union materials. At the moment the 
solution of this problem is found in the case of some shades 
by modifications in the conditions of dyeing. But dyers do 
not wish to be hampered by restrictions of dyeing conditions. 
Rather do they desire to be able to use dyes under conditions 
icceptable to themselves. Dye makers have thus before them 
the further task of providing dyes having equal affinities for 
cotton and cellulose artificial silks or fillings. 

At the moment attempts are being made to obtain special 
finishes on textile materials by means of synthetic resins. No 
doubt they will in due course be successful, and another dyeing 
difficulty will be introduced. But there is no point in meeting 
troubles before they are here. 





Courtaulds’ Progress 
Ix the course of their report for 1926 Courtaulds, Ltd., state 


that the equipment of their Wolverhampton factory was 
virtually finished last summer, though up to the present 


business has warranted the starting of only part of the plant 
rheir Canadian factory has run nearly twelve months at full 
output, while the Soie Artificielle de Calais S.A., has almost 
ompleted its building and will be ready during the summer. 





Increase in I.G. Employees 
THE number of men employed by the Dye Trust in the 
Leuna Works, near Merseburg, has increased since last autumn 
from 14,000 to 29,200. The staff employed on building work 
for the enlargement of the wcrks has grown from 1,800 to 
12,500. 


Chemical Control of Bleaching 
Paper by Dr. Clibbens 
A JOINT meeting of,the Manchester and Liverpool Sections of 
the Society of Chemical Industry was held at the Textile 
Institute, Manchester, on Friday, March 4, Mr. L. Guy 
Radcliffe, the chairman of the Manchester Section, presiding. 
The meeting was preceded by a visit to the Shirley Institute, 
Didsbury, Manchester, by the courtesy of the British Cotton 
Industry Research Association. A paper entitled : ‘‘ Chemical 
Control in the Cotton Bleaching Industry ’’ was read by 
Dr. D. A. Clibbens, B.Sc., Ph.D, j 


The Object of Bleaching 


Dr. Clhibbens said that the simplest conception of cotton 
bleaching was of a process designed to produce pure white 
material from originally brown or grey raw cotton; actually 
the process was something very much more intricate and 
delicate. The practical aims of the bleaching industry were, 
first of all, the production of pure white cotton which was 
permanently white in all the conditions under which cotton 
was stored, and further, to do this without sacrificing any of 
its other textile qualities. Secondly, it was to produce 
material in the very best condition for subsequent processing, 
/.e., printing, dyeing, and finishing. For example, the material 
must exhibit perfectly definite and predictable behaviour 
towards all classes of dyestuffs, a condition only fulfilled by 
efficiently bleached cotton; or again, the material must 
wet rapidly and uniformly. Thirdly, certain textile qualities 
known as the finishing qualities were very much influenced 
by the nature of the bleaching treatment. Among finishing 
qualities were included the appearance of the cotton, its 
lustre, its transparency, the feel of the cotton, its harshness, 
smoothness,’ softness, and fullness. The quantitative speci- 
fication of these properties was as yet in its infancy. 

3efore any complete system of bleaching control could be 
established it was necessary to isolate every factor which 
affected the attainment of these objects and quantitatively 
to specity its effect. This consideration set the proper lines 
for industrial research into the process. Work along these 
lines very soon conveyed the conviction of the impossibility of 
defining the practical aims of bleaching in purely chemical 
terms. Variations in the structure of a material affected the 
textile qualities to at least as great an extent as did variations 
of chemical composition. Raw cotton freed from mechanical 
impurities contained, apart from its natural moisture content, 
90 to 95 per cent. of cellulose and 5 to 10 per cent. of sub- 
stances other than cellulose, which might, therefore, be termed 
impurities of cellulose. The bleaching process consisted 
in treating cotton with hot solutions of dilute mineral 
acids, and with oxidising agents, nearly always hypochlorite 
solutions. The effect of this process was to ‘produce a pro- 
gressive purification of the cellulose, in the sense that it 
eliminated from the cotton substances other than cellulose. 
Different bleaching processes differed in the extent or com- 
pleteness of this purification of the cellulose. Bleaching 
processes invariably produced a chemical change, however 
slight, in the properties of the cellulose itself, and different 
bleaching processes differed in the extent of this chemical 
modification of the cellulose. 


Oxidation of Cellulose 


Turning to the oxidising agents, Dr. Clibbens stated that 
normal pure cotton possessed little or no reducing action under 
ordinary circumstances. Cotton which had been treated with 
hypochlorites exhibited, however, to a greater or less extent 
pronounced reducing action depending upon the conditions of 
the treatment. This enhanced reducing power could nearly 
always be detected in commercially bleached cotton. In the 
same way, treatment of cotton with hypochlorites might 
increase the acidic properties of the cotton. These changes of 
increased reducing power and acidity had been ascribed to the 
formation ot a primary oxidation product of cellulose to 
which the name oxycellulose had been given, but the term 
was simply an academic cloak of ignorance. It was highly 
probable that the reducing power and the acidic properties 
of oxidised cotton were due to a vastly complicated mixture 
of high physical and chemical complexity. 
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Dyes and their Application: Recent Technical Progress 


By L. J. Hooley 


\ VERY interesting complex compound of iron with indigo 
is described by Kunz and Kress in the current issue of the 
Berichte, p. 267. This compound shows some striking analo- 
gies with the two very important biological colouring matters, 


chlorophyll and hemoglobin. Both of these, it will be 
remembered, are complex metal compounds, the former 
containing magnesium and the latter iron. The iron in 


hemoglobin is able to absorb oxygen and give it up again with 
great readiness ; it is thus able to act as an oxygen Carrier 
between the air and the physiological system, and it is by 
virtue of this that hemoglobin exercises its highly important 
function in respiration. Although the constitution of the 
compound is not completely known it is usually formulated as 
displacing hydrogen from the imino groups of two pyrrol rings 
and combining with two further rings by residual valencies. 
Kunz and Kress give their indigo compound a similar structure 
in this respect. From the representation of its constitution as 


CO CO 
C.H, cut C.H, 
NH NH 
“sFe 
NH NH 
GH, C = C CH, 
CO CO 


it can be seen that here also the iron is connected to the 
nitrogen atoms of four pyrrol rings, but by four residual 
valencies and without replacement of hydrogen. This and 
similar compounds are obtained by the action of metals or 
metal acetates on indigo in high-boiling, water-free solvents. 
The above compound was prepared in pure form from indigo 
and iron carbonyl in pyridine. It absorbs oxygen with the 
greatest ease and the oxygen is easily recoverable, as for 
example, by reduction of pressure, in the same way in which 
oxyhemoglobin itself gives up oxygen in vacuum. The first 
stage in the preparation gives a compound which still contains 
carbon monoxide and has no power to take up oxygen. This 
intermediate compound recalls the mechanism of carbon 
monoxide poisoning, which is explained as due to the combina- 
tion of the carbon monoxide with the iron, which thus becomes 
blocked as far as the action of oxygen is concerned 

Although this iron-indigo compound is not a completely 
satisfactory respiration-model it is of highly suggestive value. 


Constitutional Formula of Indige 
In Berichte, 1926, p. 1797, Posner discusses the space formula 
for indigo and proposes the new formula 


C/ NH 


NH C 


This represents indigo as an intramolecular quinhydrone, with 
residual valencies between the carbonyl oxygen atoms and 


the opposite benzene nuclei. 


Thio-naphthalene Indigos 

In D.R.P. Application F.53,461 (1.G.F.A 
dichlor-bisthionaphtheneindigo from napkthalene-1-chlor-2- 
amino-3-carboxylic acid is described. The amino group is 
replaced by chlorine using the Sandmeyer reaction and the 


a Ss Ss 


the synthesis ot 


resulting dichlor body treated with thioglycollic acid. The 
chlorine in the ortho position to the carboxylic acid is replaced 
and the resulting thioglvcollic acid condensed to the ketodi- 
hydrothionaphthene with acetic anhydride. Oxidation to the 
indigo is carried out with potassium ferricyanide. 

Although this is a thioindigo it is blue in colour and not red, 
the two extra benzene rings being responsible for the difference. 
There is an excellent analogy for this in the substituted thio- 
indigos. If two chlorine atoms and two methoxy groups are 
introduced into thioindigo in the same four positions as those 
in which the two extra benzene rings are shown attached in 
the above formula (the two chlorine atoms being uppermost), 
the resulting compound is violet blue in shade. 

If the same compound as that shown above is prepared 
without the two chlorine atoms the shade is greenish blue, but 
this is made redder by the chlorine atoms, which effect is again 
analogous to that obtained by substitution in these positions 
in thioindigo. This thionaphthene indigo is not new, having 
been first described in D.R.P. 403,053 (Baver) starting from 
naphthalene 1-chlor-2-thioglycollic acid, and it is of interest to 
note that this body gives the 2 : 3-naphthoxythiophen (benzo- 
ketodihydro thio-naphthene) instead of, as would be expected, 
the 1: 2 body by replacement of the very reactive chlorine in 
the 1-position. The dyestuff has also been prepared in D.R.P. 
411,652 by direct chlorination. A recent extension of this last- 
named patent is to be found in D.R.P. Application F. 53,350 
The mixed indigos of the 2: 3-naphthoxythiophen-2-indol- 
indigo type 

S NH 
. iin ai 
Cc 


C= 
Wwe A 
CO CO 


which is halfway between indigo and the compound which 
has been dealt with above, give blue grey to grey black shades. 
In the patent under discussion, however, it has been found that 
blue dyestuffs can also be obtained from these by halogenation, 
and the products have good fastness to light, chlorine and 
bowking. This furnishes yet anotherexample of the advantages 
of the introduction of halogen into indigos. 

Products resembling these are described in U.S.P. 1,590,685, 
but containing a substituted thionaphthene instead of a 
benzothionaphthene. The thio-naphthenes are of the genera! 


formula 
CO 
“ CH, 
ee J 
a & 


where X is halogen or alkyl and Y is H, halogen or alky!. 
Particularly valuable violets are stated to be obtained when 
the isatin is also halogenated in the 5- and 7-positions. 

While dealing with the thio-naphthenes it is interesting to 
recall the green vat dyestuff of unknown constitution 
mentioned in D.R.P. 380,712 (Kalle) obtained by 


a 


Ss 


AA 


pone ED 


the action of chlor sulphuric acid on 2: 1:6: 5-naphtho bis- 
{ketodihydrothiophen) and which Fierz-David suggests is an 
internal indigo. 


nou 
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Basic Intermediates for Dyestuffs: No. VIl.—The Sulphonic 


Acids of Anthraquinone 
By “ Consultant” 


ALTHOUGH anthracene and anthraquinone are the raw mate- 
rials for a vast range of important dyestuffs, very little of these 
substances is utilised directly for the manufacture of the dye- 
stutfs themselves without first being converted to more re- 
active intermediates. The majority of these are produced 
by the aid of the various sulphonic acid derivatives of anthra- 
quinone, which substances therefore constitute a valuable 
range of dyestuffs intermediates. 


The monosulphonic acids. 

Of the two theoretically possible monosulphonic acids of 
anthraquinone only the §-compound can be obtained by simple 
sulphonation of anthraquinone, even when the strengths of 
the oleum used and the temperatures at which the batch is 
heated are varied between very wide limits. The compara- 
tively recent discovery attributed to both Iljinskij and 
Schmidt that in the presence of a mercuric salt a considerable 


CO SO;H CO 


NYS AN/N\/\ 0,8 
Lot L 


Vt re ie 
CO CO 
(28) (29) 


mount of the g-sulphonic acid is formed has been the means 
4 rapid advances in the widening of the range of anthra- 
quinone dyestuffs, since many of the compounds derived from 
the x-sulphonic acid have greater depth of colour and are 
more fast to light than the correspondng derivatives of the 
s-sulphonic acid. 

The z-sulphonic acid is prepared in the following way, by 
the simple sulphonation of anthraquinone. Anthraquinone 
1 cwt.) is slowly sifted, in a state of fine subdivision, into 
oleum (18 per cent., 1} cwt.) and yellow precipitated mercuric 
oxide (2 lb.) is added. The mercuric oxide must be very 
finely powdered and well stirred in before heating is com- 
menced, or else, in the absence of the catalyst, part of the 
anthraquinone will be sulphonated to the §-acid. The pro- 
gress of the sulphonation must be watched with care in order 
to avoid too high a temperature or too prolonged heating, 
both of which lead also to the formation of the 6-acid, which 
is undesirable, since the two isomers are difficult to separate. 
In practice the following periods of heating are maintained, 
stirring vigorously meanwhile. One hour at 50° C. is fol- 
lowed by one hour at 120° C., at which temperature 60 per 
cent. oleum (4+ cwt.) is added slowly, the addition taking 
about half an hour. After the addition is completed the 
batch is stirred for 1} hours at 120° C. and the slightly cooled 
liquid poured into a mixture of equal parts of ice and water 
14 cwt.). At this stage the unchanged anthraquinone sepa- 
rates out, roughly about 50 per cent. of that used, and has 
to be filtered off at the presses. If the operations have been 
conducted precisely as indicated this filtration is often one 
of particular difficulty since the anthraquinone separates as 
a slime, which is particularly difficult to handle. It has been 
found both in the preparation of this substance and of the 
g-sulphonic acid that if, to the cool sulphonic liquor, water 
is added at such a rate that the temperature does not exceed 
100° C, the anthraquinone separates in a comparatively granu- 
lar state, rendering filtration easy. Such a process, however, 
tends to yield a small quantity of the @-acid, thus decreasing 
the total yield. The filtrate after the separation of anthra- 
quinone is treated with potassium chloride and stirred for 
several hours at 60° C., during which period the potassium 
salt of anthraquinone g-sulphonic acid separates out in a 
crystalline form. The acid itself crystallises in leaflets which 
are easily soluble in water. 

For the preparation of anthraquinone §-sulphonic acid a 
very similar process is used. Sifted anthraquinone (1 cwt.) 
is slowly added to 45 per cent. oleum (1 cwt.) and the mix- 


ture slowly raised to a temperature of 160° C., at which tem- 
perature it is kept for a short period, and then cooled to about 
8o° C. Water is then added at such a rate that gentle ebullition 
is Maintained, During this latter process anthraquinone to the 
extent of about 25 per cent. of the initial quantity separates 
out and is filtered off at the press. The filtrate is about 
three-eighths neutralised with sodium hydroxide and cooled, 
when the sodium derivative of anthraquinone 8-sulphoni 
acid (‘‘ silver salt "’) separates out. The filtrate is evaporated 
n vacuo until the gravity (taken hot) reaches 1-18, when on 
cooling the acid itself separates in a comparatively pure state. 
The 1:5 and 1:8 anthraquinone disulphonic acids. 


Both of these acids are produced simultaneously during 
the sulphonation of anthraquinone in the presence of a mer- 
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curic salt as a catalyst. ‘There are two main methods for their 
production. In the first of these a mixture of anthraquinone 
I cwt.), 40 per cent. oleum (2 cwt.) and mercury (1 Ib.) is 
vigorously stirred and heated to 160° C., at which temperature 
it is maintained for an hour. The mixture is stirred into water 
(10 ewt.) and neutralised with milk of lime, thus convert- 
ing the acids into their soluble calcium salts and the excess 
of sulphuric acid into calcium sulphate. The filtered solution 
of the salt is concentrated and conversion to the sodium salts 
effected by the addition of sodium carbonate. After a second 
filtration, and possibly further evaporation, the liquor is 
cooled, when the sodium salt of the 1:8 acid separates first 
The large middle fraction which separates consists principally 
of the 1:5 acid 

The second method differs mainly in the method of work- 
ing up the sulphonic acid liquors. The same mixture as that 
specified above is heated to 130° C. when a vigorous action 
takes place, and care is taken that the temperature does 
not rise above 160° C. Heating is continued until a sample 
gives a clear solution on dilution with water, by which time 
all free SO. has disappeared. The mixture is cooled and diluted 
sulphuric acid (78 per cent., 2 cwt.) is added, when the 1:5 
acid separates out and may be filtered off on asbestos and 
washed with diluted acid of the above-mentioned strength. 
To the filtrate is added half its bulk of water, when the 1:8 
acid separates. Either of these acids can be purified by con- 
version to the potassium salts, which are easily manipulated 
substances. There is not a great demand for the 1:8 acid, 
but the 1:5 acid is much used for the preparation of anthrarufin, 
1:5-dichlor-anthraquinone, etc. 


The 2:6 and 2:7 anthvaquinone disulphonic acids. 

Both these substances are prepared by a simple sulphonation 
process, which may be so regulated that at higher tempera- 
tures the 2:7 derivative is formed whilst at lower temperatures 

CO CO 
“\YN/SSOsH— SOHN NSO H 

| 

3 ‘ 
Vie ied eat i? 

CO CO 

(32) (33) 
a preponderance of the 2:6 isomer is obtained. Anthra- 
quinone (1 cwt.) is heated with 45-50 per cent. oleum (2-3 cwt.) 


to 160° to 170° C. until a sample gives a clear solution on 
dilution with water. When this stage is reached the mixture 


HSO. 
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is heated for an hour longer, poured into water and neu- 
tralised with sodium hydroxide solution. The filtered liquor 
is evaporated until the sodium salt of the 2:6 acid commences 
to separate, when the liquid is cooled and the crop of this 
substance which separates filtered oft. After further evapora- 


tion sodium sulphate separates and the mother liquor after 
the separation of this salt yields the sodium salt of the 2:7 
acid on evaporation to dryness. The 2:6 disulphonic acid 
is utilised for the preparation of flavopurpurin, while the 2:7 
acid gives rise to the corresponding anthrapurpurin. 





Dyestuffs Markets: The Month’s Business in Review 


From Our Own Correspondents 


Lancashire 

The improved demand for dyestutts, which feature 
of our last report, has been maintained during February, with 
. tendency to fall away a little towards the end of the month 
This is probably a temporary setback, because the cotton trade 
during this period has made considerable progress in many 
ways. Business is better, the price ef cotton futures remains 
steady, and the Cotton Yarn Association is at last an acccm- 
plished fact The a Royal Commission to 
investigate the cotton trade has received no support from the 
leaders in the industry, nor from the Manchester Chamber of 
Commerce, welcome signs of the vigour which alone can bring 
prosperity to our greatest export trade. A scholarship scheme 
for young men entering the export trade, auspiciously begun 
with a donation of £10,000 from Herbert Whitworth, Ltd., the 
undertaking to establish a*statistical bureau by the Man 
chester Chamber of Commerce and the discussion of a scheme 
for the setting up of standards for cloths, despite a month of 
dreary weather and an epidemic of influenza, are all in keeping 
with the establishment of a very promising state of attairs. 

The increasing number of reports on Courtaulds’ acetate 
silk would suggest that the marketing of this product is well 
advanced. Courtaulds’ entry into this field is bound to 
strengthen the leading position which this ccuntry holds in 
the artificial silk market. 

It is understood that the first members of a special series 
of dyestuffs for viscose silk, discovered by the British Dye- 
stuffs Corporation, Ltd., are to be marketed early in March. 
It is stated that with these new dyestuffs it is possible to 
obtain level results on viscose of uneven quality, and if this 
should prove to be the case the new dyestuffs will receive a 
very enthusiastic welcome from many harassed dyers. The 
problem is one which has received the attention of all dyestuff 
manufacturers for a considerable period and its solution will 
add greatly to the prestige of the solver. 

It is reported that the question of wages has again arisen 
in the dyeing and finishing trades, but it is hoped that common 
sense will prevail and that the recovery of the textile industry 
is not to be further embarrassed by a lock-out or a strike. 


Yorkshire 

Expected improvement in trade is not yet evident except, 
it is said, in certain daily newspapers. Indeed, for home 
consumption of dyestuffs the reverse is being experienced. 
Export orders received in Yorkshire have helped to keep the 
works going full time, but margin in such business, if any, 
is very small. The general state of the textile industry in 
Huddersfield continues to be patchy, but more workers are 
being absorbed and trade with Japan is said to be increasing. 
Brightness of colour and novelty in design appear still to be the 
popular demand in worsted pieces 

Textile manufacturers in the heavy woollen district are 
still enduring hard times and their outlook is not hopeful 
Here again, bright colour schemes have been found to be the 
most productive of business. Alderman Ben Turner, General 
President of the National Union of Textile Workers, at the 
annual meeting of the Dewsbury Branch, stated that the 
average time worked by textile operatives during the last 
four years has been not more than thirty-four hours a week, 
and that many firms were tottering between life and death 
The accounts of the Bradford Dyers’ Association, Ltd., for 
the year to December 31, 1926, were submitted to the Board 
last month and showed a reduction in profits. Mr. H. R 
Armitage has been appointed joint managing director with 


Was < 


suggestion ofl 


Mr. George Douglas, who has been sole managing director 
since IgIo. 


Mr. H. R. Armitage is the son of the late Mr. 


George Armitage, head of the business of George Armitage 
Ltd., dyers and finishers, Water Lane Dyeworks, Bradford 
On the formation of the Bradford Dyers’ Association the 
business was absorbed and Mr. H. R. Armitage became 
member of the board of directors. 

Mr. William Edward Aykroyd, J.P., died on March 1 at 
the age of 79. He was formerly head of the firm of William 
Aykroyd and Sons, Ltd., dyers and finishers, Oakwood Works 
Thornton Road, Bradford, now a branch of the Bradford 
Dyers’ Association, Ltd 

Benzene continues to decline gradually in price; toluene 
and xylene are less scarce and sales have been efttected at 
somewhat lower prices. Pure toluene is quoted f.o.r. makers’ 
works at 2s. 4d. per gallon, and pure xylene at 2s. 8d. per gallon. 
Carbolic acid (crystals) is slightly cheaper at 6d. per lb. 


Midlands 


February was a very quiet month in the hosiery trade 
March does not promise to be any better as far as bulk business 
is concerned. Most commission dyers are working about 
half time. Lots are small; consequently output is very low 
We tabulate below the position in the principal dye consuming 
trades. 

Wool.—Fancy yarns for pullovers are selling steadily. 
Woollen hose and half hose are in very moderate request 
Knitted fabrics are no better than a month ago. 

Cotton.—Sewing cottons are fair. Knitted fabrics are very 
slow. Lace curtains are quiet. 

Artificial Silk.—Panel hose—an important branch—is still 
very depressed. There is a little inquiry for knitted fabrics 
for underwear. 

Natural Silk Hose.—The small output is still cleared without 
much difficulty. 

Leather.—Chrome upper leathers are not in request, but there 
is a very fair inquiry for coloured glazed kid for ladies’ shoes. 
Washable glove leathers are selling very well, and there is a 
steady sale for motor clothing and bookbinding leathers. 


Scotland 

Dyestuffs sales have not been so good during February, 
being no better than those for January, although there was a 
slight improvement towards the end of the month. Prices 
have, however, remained firm. 

There are indications of improvement in the textile industry ; 
some of the company reports for last year now to hand show 
very satisfactory results, considering the difficulties which 
have been contended with. The slightly better outlook as 
the result of these two factors has been reflected in the Stock 
Market, and there are also slight signs of revival in other 
branches of industry. These improvements, however, have 
not vet been felt by the dyestuffs section, which remains much 
as it was. Conditions continue prosperous in the South, 
but in other parts of Scotland dvyers and printers are not very 
fully occupied, dvers being generally better off than printers 
\ certain amount of confidence is still maintained, and it is 
hoped that the next month or two will provide something for 
this to work upon. One or two works have been affected 
by the textile workers’ dispute in the Midlands. 

The United Turkey Red Co., Glasgow, have announced 
a dividend for 1026 of 5 per cent., which compares with 10 per 
cent. for the previous year. A sum of £33,900 has been 
carried forward as against £39,000, which is a satisfactory 
result for a very bad year. 

The sudden death of Mr. R. D. Hendry (of Patons and 
Baldwins, of Alloa) has removed an esteemed member from 
the trade 
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Trade in March 


THE reports as to dyestuffs trade in March are naturally 
not uniform, the position varying with local conditions. 
The general impression, however, on the whole is good, and 
as the effects of the strike gradually disappear the outlook 
may continue to improve. The consumption of colours 
is inevitably largely dependent on the state of the textile 
industry, and any improvement here is bound to be 
reflected in the colour industry. The indispensable con- 
dition of improvement, which has been emphasised again 
and again, is industrial peace, and the disturbed conditions 
in the Far East, usually a big market for Lancashire 
coloured goods, is a distinctly unfavourable influence. 
Generally, however, matters are moving forward, if some- 
what slowly. 


British Dyestuffs Profits 

ALTHOUGH the profits of the British Dyestuffs Cor- 
poration for the last nine months of 1926 are roughly 
only one-third of those shown for the year 1925-6, the 
report for the latter period being the first issued after the 
reorganisation and reduction of capital, the result must 
be considered quite satisfactory in view of the abnormal 
circumstances. To have made during the coal strike period 
a profit of £82,935, very little below the £88,674 profit 
shown for 17 months of 1924-5, is sufficient evidence of the 
remarkable change in the situation effected since the 
reorganisation. The report simply records an obvious 
fact in stating that the trading results have been adversely 
affected by the recent coal strike, which involved not only 
a substantial increase in manufacturing costs, but led to a 
reduced demand for the company’s products from the big 
colour-consuming industries. It is stated in the report 
that 98 per cent. of the shareholders have exchanged their 
holdings into Imperial Chemical Industries, and the small 
number who have not are reminded that the offer cannot 
remain open indefinitely. A dividend of 24 per cent. per 
annum is proposed, and shareholders who have exchanged 
for I.C.I. shares will be entitled to this dividend. The 
directors who come up for re-election are Lord Ashtield 
(chairman) and Lord Colwyn (deputy-chairman). 


Thionol Brown CL4R. 

THE latest addition to the British Dyestuffs Corporation’s 
range of sulphur colours is Thionol Brown CL4R, a colour 
of a very rich and distinctive character. It is shown on 
the pattern card in 4 per cent. strength on mercerised 
cotton yarn, in 8 per cent. strength on cotton fabric, and 
in 8 per cent. on loose cotton. In contradistinction to the 
usual light red browns on the market, it is said to possess 
very good fastness to light, washing, alkalis, acids, and 
cross-dyeing. In addition, it possesses good fastness to 
chlorine. The shade is said to be practically unaffected 
by after-treatment with chrome and copper. The colour 
is applicable to all forms of cotton materials, and is suitable 
for dyeing in circulating machines. The full red tone is 
obtained without after-treatment. 


“S.R.A.” Blue VII 

BRITISH CELANESE, LTD., draw attention to this new ad- 
dition to their range of “S.R.A.”’ colours for Celanese. 
The characteristics of “S.R.A.” Blue VII are good solu- 


bility and yield, greenness of shade (this being the greenest 
blue dyestuff of the “ S.R.A.” range), and good all-round 
fastness properties. Whilst it is not recommended for 
guaranteed fadeless work, it is nevertheless of a high 
standard in resistance to light, whilst its fastness properties 
to acids, alkalis, soaping, ironing, cross dyeing, etc., conform 
well to the high level of the remainder of the ‘S.R.A.”’ 
range of colours. A further quality is that it does not 
redden at all in artificial light, which makes it very valuable 
for the production of all types of mode and general shades 
in which retention of the daylight shade is desirable for 
artificial light. It is of particular use for the production 
of navy blues by mixture with other “‘ S.R.A.”’ colours on 
account of its good yield. For the highest yield, this colour 
is best dissolved in hot soft water instead of in soap solu- 
tion, which retards the dyeing somewhat. Where mixing 
with other “‘S.R.A.”’ colours for compound shades, they 
also should be dissolved in a similar manner. 

Two samples of delicate Celanese fabric dyed with 
“$.R.A.” Blue VII, a ro per cent. bath in one case and 
a I per cent. bath in the other, show the colour in full and 
pale shades almost corresponding with the Oxford and 
Cambridge blues. The company are prepared to supply 
to suitable inquirers a free testing sample and any further 
particulars about the colours that may be desired. 

New Dyers’ and Colourists’ President 

Dr. HERBERT LEVINSTEIN, who has been ufanimously 
elected president of the Society of Dyers and Colourists 
in succession to Mr. Ernest Hickson, is too well known in 
the colour industry to need any description. Latterly 
he has become closely identified with the artificial silk 
industry, and with other interests in which chemistry 
plays a part. In the chair of the Dyers and Colourists 
he should find congenial work, and be able to do useful 
work for the industry. Mr. A. Silverwood has been re- 
elected hon. secretary, Captain J. Denton has been re- 
appointed hon. treasurer, and Mr, Harold E. Potts has been 
re-elected hon. patent agent. 

Improvements. in Dry Cleaning 

THE well-known firm of Achille Serre, Ltd., have been 
experimenting for the last two years with a new continuous 
filtration process for dealing with the soiled solvent from 
their dry cleaning machines. The basis of their method 
is that the solvent is run continuously out of the washer, 
treated by filtration, and returned in an absolutely clear 
and dehydrated state for further use in the washing ma- 
chines. Various other. essential features contribute to 
the excellent results obtained. It is possible to change the 
liquor in the washing machines some six or eight times for 
each batch of goods, which can be completely dealt with 
in ten to twenty minutes according to their class. 

One washer charge of solvent will deal with a very large 
number of loads of goods, and the efficiency of the process 
is such that it is possible to clean light and dark coloured 
goods together. ‘‘ The whole of the dirt from the goods,”’ 
we are assured, “is caught in the filter, and no further 
separating or treatment of the dirty solvent is required, 
except an occasional distillation. Output is improved 
considerably, and there is a substantial saving in materials 
and labour. The ‘condition of the goods is cleaner and 
nearly approaches absolute sterility. The necessary spot- 
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ting is considerably reduced, and the handle of the cloth 
is superior. It is also clear that there will be a material 
reduction in spirit consumption.” 


First Patent Accepted 

THE first patent covering the process has just received 
the final acceptance of the Patent Office, and provisional 
protection has been made in respect of the other features 
which are absolutely essential to the successful commercial 
working of the process and to obtaining the best results. 
Patents are being applied for, not only in th’s country, 
but in various countries abroad, including Canada and the 
United States. They cover the application of the process 
to other industries such as laundry washing and similar 
operations. The first unit has been in use for the better 
part of a year and a second improved unit is now being 
erected. It is proposed, on the complet:on of final experi- 
ments with the new plant, to make the process generally 
available on a commercial basis. A paper will shortly be 
prepared for submission to an appropriate society describ- 
ing the whole process and the theory of dry cleaning on 
which it is based. 


A Plea for Co-operation 


Mr. R. S. HorsFatt, in an article in The Times Trade 
Supplement, makes a strong plea for closer co-operation 
between textile, dyestuffs, artificial silk, and other closely 
allied interests. ‘‘ The facts,”’ he writes, “‘ seem to be that 
foreign competition is most keenly felt in the cheaper 
fabrics made from the older fibres, that the export figures 
show a rapidly increasing proportion of materials contain- 
ing artificial silks, that during the coal stoppage the sales 
of the more modern dyestuffs which necessitate the highest 
skill in application showed an increase, in contradistinction 
to the general decrease in other classes. The manufacturer 
of textures is fortunate to the extent that at this critical 
time there ®are in this country well-established manu- 
facturers of every market type of artificial silk and well- 
established manufacturers of all the most important classes 
of dyestuffs. The facts given above would suggest that the 
co-operation of textile, artificial silk, and dyestuff manu- 
facturers represents one of the measures which have met 
with success ; and it is to be anticipated that this success 
will lead to still closer co-operation and therewith a still 
further improvement in the general textile position.” 


Praise for British Chemists 


In his recent lecture before the Royal Society of Arts, 
Dr. E. F. Armstrong exhibited a number of sample fabrics 
dyed with rainbow effects by being immersed in and with- 
drawn from liquid on the surface of which a film of colour 
had been spread. and the effects were very much admired 
for their delicacy and variety. This process, the dis- 
covery of a B.D.C. chemist, attracts much notice in the 
American colour journals, which hail this method as a 
novel and most important advance on the ordinary methods 
of dyeing. Some oftheclaimsarenewtous. For example, 
it is stated in one journal that the most surprising effects 
are obtainable with silk stockings: “ with a merely slight 
waviness giving an altered direction the stocking can be so 
dyed as to make the limb appear either slim or the reverse.” 
Wearers, it would appear, will thus be able to conform to 
the prevailing iashion of stoutness or slimness without 
the uncomfortable resort to artificial feeding or artificial 
starvation. The inventor should become popular with 
lady customers. 


New American Colours 


THE dyestuffs department of the du Pont Co. are placing 
on the market Pontamine Diazo Brown R, which gives a 
clear white discharge with Sulfoxite -C; Sulfanthrene 


Pink BG paste, especially suited for fast pinks on pure 


silk; Leucogene W tor use in the discharge paste, 
applied to indigo dyed materials; Ponsol Red AFF, a 
new vat colour ; Pontacyl Red 4R, a new printing paste ; 
and Sulfogene Carbon HXX, a new type of sulphur black. 
The new Newport colours include Newport Wool Black 
GRF, particularly designed for the dyeing ot closely woven 
materials. American Aniline Products, Inc., have pro- 
duced two additions to the series of Amacid Colours— 
Amacid Fast Yellow 2G, which leaves clear effect threads 
ot cotton and Celanese, while silk threads are dyed, and 
which is specially adapted to the dyeing of carpets and 
upholstery ; and Amacid Fast Orange LW. 


“ Fast Dyes” 

A BOOKLET on “ Fast Dyes’ has been issued by the du 
Pont Dyestuffs Department which may be taken as evidence 
ot the increasing demands tor fadeless fabrics, of the fact 
that the buying public are beginning to understand the 
meaning of ‘‘ fastness ’’ applied to the materials they use, 
and of the growing importance which the textile and 
dyestuffs industries now attach to this matter. 


A.C.S. Dye Section 


THE Dye Section of the American Chemical Society 
has developed into one of the most important in the 
organisation. At the spring meetings to be held next 
week at Richmond, Virginia, several papers are to be 
presented of interest both to users and to manufacturers 
of dyestuffs. Colonel McMullan, of the Judge Advocate 
General’s Office of the War Department (who will be 
remembered as the Chairman of the International Com- 
mission on Awards to Inventors, which sat for some months 
at the London Law Courts), will deal with the subject of 
inventions in the field of organic chemistry and discuss 
the patent system, Professor W. D. Bancroft, of Cornell 
University, will speak on “‘ The Theory of Dyeing,’’ Dr. 
William Mansfield, of the Hygienic Laboratory, will 
describe his work on “ Reversible Oxidation-Reduction in 
Dye Systems,’ and there will be contributions dealing 
with the application of dyes to textile fabrics. 


Salesmanship 

Dr. C. M. STONE, chemical director of E. I. du Pont de 
Nemours and Co., who had much to do with that great 
company’s entrance into the dyestuff manufacturing 
industry, has just been discussing the need of co-operation 
between the salesman and the research chemist. ‘‘ The 
alert salesman,” he states, “is engaged not only in an 
effort to sell the goods of his employer, but his continual 
contact with the trade necessarily gives him a unique oppor- 
tunity to foresee the general trend of the business, at least 
in his own line. There are many indications of changing 
styles and of the gradual growth of new demands. To 
the discriminating observation of the well-trained salesman 
these signs along the business trail clearly indicate the 
direction in which the demands of the trade are likely to 
go. Ifthe salesman is so fortunate as to be gifted with good 
judgment and a nice ability to weigh the various factors 
involved, he is able to present a picture to his technical 
department which will go far in guiding that department 
in the development of products adapted to meet specific 
demands.” 

“ We all appreciate,” he adds, “‘ the value of advertising, 
and we hear a great deal these days about advertising cam- 
paigns, but we all know that salesmen have to do a lot of 
advertising of their own goods. Frequently it is possible 
for the research chemist to assist the salesman in a more 
attractive presentation of his goods by giving the salesman, 
through a complete detailed discussion of the properties 
of his goods, a more thorough understanding of the value 
of what he has to sell than the salesman could otherwise 


obtain.” 
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On Colour Names: The Art of Word-making 


By L. J. Hooley 


The theme of the article published below deviates somewhat from the beaten track. 


The fact that it comes from the pen of one 


whose activities arc well known in the field of dyestuff manufacture renders it exceptionally interesting. 
A suggested scheme of future nomenclature is put forward. 


THE number of dyestuffs has now become so large that, if ten 
names were chosen at random and presented to an experi- 
enced colourist, it is doubtful whether he would be able to 
write down the chemical constitutions of more than two or 
three. At the same time, such has been the increase in the 
popular realisation of their importance during the last few 
years, that if, instead of the choice being made at random, a 
few of the most familiar and representative were selected, 
there would probably be found few laymen unacquainted 
with at least two or three, and fewer chemists who could not 
remember having at some time heard of them all. Asa fairly 
typical list of familiar names we might take Tyrian Purple, 
Indigo, Madder, Mauveine, Magenta, Eosin, Fluorescein, 
Aniline Yellow, Congo Red, Cachou de Laval, Indanthrene, 
Chlorophyll, and Acriflavine. 

The number of commercial dyestuffs may be given as 
approximately ten thousand. This is roughly one quarter of 
the number of words in a medium-sized dictionary and largely 
in excess of an average man’s vocabulary. The art of con- 
scious word-making as exemplified in dyestuff names is neces- 
sarily distinct from that of chemical nomenclature, for the 
names have to be acceptable to commerce rather than to 
science. Whether they should also be acceptable to letters is 
more debatable. They will often be also trade marks, and 
part of the technique of making such is the avoidance of the 
banai. Further, the selective and modifying influence of 
time, which operates in the growth of common language, is 
here almost absent, so that a satisfactory name requires some 
sensitiveness on the part of its author. 

Taking dyestuffs, so far as they are known at present, is 
there any evidence of uniformity or of general tendencies in 
the formation and selection of names ? 


The Questéon of Shades 

To begin with, it is evident that there has been no attempt 
to define colours by differentiating them within fine limits of 
shade. The dyestuff maker is generally content to use a wide 
term such as blue or orange. Although this may at first seem 
a mistake, it is not so in reality, and to think so is to misunder- 
stand the manufacturer’s part in this question. If the dyer 
required the maker to give him an individual product for 
each of his mode shades, the onus of colour definition might 
then be considered to lie with the maker. Such an arrange- 
ment, however, is quite unfeasible. We could as readily 
imagine that Turner had demanded from his colourman a 
separate pigment for every tint on his canvases. So long as 
the dye maker puts out a sufficient number of straightforward 
basic shades, the mixer can be left to do the rest, and from 
the special point of view of colour composition, unnecessary 
elaboration of shade descriptions only causes confusion. 

Leaving the question of shade and coming to that of chemical 
terms, it can soon be seen that, although a large number of 
chemical and quasi-chemical words are used, they are not 
emploved either sufficiently generally or accurately to give the 
impression of being made a basis for dye classification. An 
exclusively chemical system has already been ruled out as 
inappropriate for products with a wide commercial use, and, 
although it might be the most desirable on formal scientific 
grounds, it would all the same be too complicated for the 
everyday use even of the chemist, while for others it could not 
be considered seriously. Imagine the varying pronunciations 
which dibromoindole and nitrosodimethylaniline would induce. 
The chemical names which have been incorporated into com- 
mercial dyestuffs use will be found to be employed too arbi- 
trarily and to be too simple to be of much significance. Perhaps 
alizarine and anthracene have been used with more justice 
than others, although even here they will be found attached 
to compounds which have no connection with alizarine or 
anthracene, even if their fastness may approach that of 
derivatives of these substances. 


The third possible framework for name-making is that of 
dyeing properties and purposes. This is used to about the 
same extent as the chemical one just dealt with, but much 
more rationally, for although the examples are very numerous, 
misuse is here rare. An ‘‘ acid ’’ colour is found to be an acid 
colour and not a direct. Theoretically and practically the 
method has fairly wide but still limited possibilities. For 
example, the number of colour groups, divided according to 
use, are small, and when several hundred colours are named 
““acid’”’ the term loses distinctiveness. ‘‘ Acid’’ may be 
qualified by ‘acid milling ’’ or ‘‘ fast acid milling,’ but, 
carried too far, a definition is then felt to be taking the place 
of a name. 

We can also examine the question from yet a fourth aspect, 
that of the manufacturer. The making of the same product 
by different firms, of course, lends complication to the question 
and leads to the inconvenience of corresponding substances 
not being recognisable as such without reference to Schultz 
or the Colour Index. Anindividual name for each chemical 
individual was originally contemplated in the compilation of 
the Colour Index, but this project was not immediately 
practicable. The problem of the individual maker has been 
solved in a large number of cases by the adoption of a special 
name for each of his series. These names, which are generally 
trade marks, show one of the most serious attempts which has 
been made towards the composition of trivial names. This 
practice is probably tending more than any other factor 
towards some partial standardisation. Thus Caledon, apart 
from being indicative of national consciousness, means a vat 
dyestuff of the anthraquinone series manufactured by Scottish 
Dyes, Ltd., so that the one word simultaneously serves three 
different purposes, as well as later by reputation denoting a 
standard of fastness. Similarly Alizurol stands for an acid 
alizarine colour of the British Alizarine Co., and the name 
implies, to those whose practice brings them into-familiarity 
with it, all the known properties of the series it represents. 

In these four main bases, colour, chemical constitution, use, 
and manufacture, we have the principal considerations which 
have guided the making up of dyestuff names. Derived from 
these we have an enormous number of what may almost be 
regarded as roots. Many of these are common words, while 
probably a large number are partially artificial, being derived 
from English or other roots which may be roughly grouped 
as below, where a few examples of each are given. 

Chemical: from benzene, toluene, naphthalene, anthracene, 
aniline, salicyl, gallic ; amino, azo, carbo, chloro, oxo, hydro, 
thio, sulpho, nitro; phenyl, methyl, ethyl; alpha, beta, 
ortho, meta, para, peri, mono, di, tri, poly, as in Alphanol, 
Acridine, Benzamine, Chlorazol and Dianil. 

Colours : from chryso, cyanos, erythros, flavus, melas, niger, 
rhodo, ruber, as Chrysoidine, Nigrosine and Rhodamine. 

Materials: from lana, erion, as in Lanacyl and Eriochrome. 

Makers: from Ciba, Enbico, Erweco, Grela, Irga, Sando, 
Pon, Aliz, of which examples have already been given. 

Places : from Alsace, Buffalo, Nippon, Chokosestsu. 


Tendency Towards Systematisation 

It is not necessary to give examples other than the above 
of how these units are combined to give the various series 
names. In this process we can see a tendency towards some 
degree of systematisation. Thus in some cases there is analogy 
between corresponding series by different makers—e.g., 
Indanthrene, Alizanthrene, Duranthrene (which absorbed the 
earlier Chloranthrene), Sandothrene, Hydranthrene (since 
changed to Paradone), and finally Anthrene. Caledon does 
not fit into this scheme, as being the first anthraquinone vat 
series made outside Germany, it was established before the 
vogue for ‘‘ -anthrene ’’ came into being. One maker may be 
traced through several series as Duranthrene, Durindone, 
Durasol, and Duranol; or Ponsol, Pontachrome, Pontacyl, 
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Pontamine, but perhaps excusably not Pontanthrene ; or 
again Alizarine, Alizanthrene, Alizone, and Alizurol. Some- 
times the series name does not appear unti] several members 
have been individually named and when perhaps the advan- 
tages of uniformity are appreciated better by the increasing 
difficulty of invention. 


Thus Indanthrene once had for its fellows, Flavanthrene, 
Violanthrene, Cyananthrene, Fuscanthrene, Olivanthrene, 
Viridanthrene and Meianthrene, all of which are now in process 
of being forgotten, except Flavanthrene, which remains as 
the chemical name for the molecule it represents, and for 
which even Richter did not suggest a systematic name. The 
Indanthrene colours are now more than a hundred in number, 
and a brave imagination would have been needed to keep the 
original naming in line with the first eight, without losing the 
effect of spontaneity. The magic of Indanthrene has served 
not only to absorb its own congeners but to displace its Algol 
and Helindone rivals and thus to unite some two hundred 
or more different products. In this example the effect of 
cartelisation of companies is evident, and is also suggestive 
for the future. 


A Suggested Scheme of Nomenclature 

In the cases discussed, the nucleus of a possible theoretical 
scheme can be seen. If for, say, the twenty most important 
colour groups, twenty labels such as anthrene, anil, acyl, were 
chosen and to each of these an individual representative symbol 
as Pon., Dur., Aliz. added for the maker and if further an 
additional! syllable be allowed for important divisions of each 
group or for different or special methods of application or 
use, then about sixty different words would give the possibility 
of eight thousand series names. Then, for the individual 
colours of a series, about twenty or thirty definite shades 
could be decided upon as yellow, orange, red, purple, violet, blue, 
green, brown, grey, and black, with combinations such as 
orange-red and blue-grey, as well as clearly understandable 
variations such as gold-orange, olive, maroon, etc., so that 
about thirty or forty of the commonest and most distinct 
shades would have an unambiguous description. For special 
purposes, qualifications such as brilliant, light, dark, fast 
could also be allowed. Finally with the provision of a number 
and not more than three letters for a brand, which would also 
be arranged according to a definite plan, there would be the 
framework of a system based on about a hundred words, the 
letters of the alphabet, and the ten digits, which with its 
capability of forming combinations amounting to millions, 
should have sufficient elasticity to provide for 90 per cent. 
of colours. Under this arrangement names would be no 
longer than at present, each colour would be self-explanatory 
as to maker, series, and principal use, while with the omission 
of the manufacturer's syllable, which would be uniformly put 
first, a colour could be specified as an individual chemical 
substance independent of its maker. 

The recognition of the possibilities of some such plan as the 
above would be of direct practical advantage when new 
colours or series come up for consideration. It could act asa 
curb on unnecessary versatility and there need be no fear of 
it exercising a deadening influence if worked with a will to 
the contrary. Significant syllables could be chosen so as to 
be as distinct as possible from each other and also so that 
they could be varied to fit in phonetically with contiguous 
syllables without losing their identity. The infinite variety of 
artificial words can be seen in cable codes, and the number of 
units required for a dyestuff system is so small in comparison, 
that there could be no difficulty in making up words which 
would satisfy any conditions required of them, aesthetic or 
utilitarian. 

Any considerable alteration in existing names is quite 
undesirable, for name changing on any scale is always an 
awkward reform. This difficulty of alteration, however, forms 
an added reason for doing the best possible with a new 
name. 

Returning, however, from the imaginary to the actual, one 
of the most distinct features of dyestuff names consists in the 
additional letters following the name and indicating special 
marks or brands. Whilst appearing on first acquaintance as 
an additional vexation, it is sufficient to say in their defence 
that their use reduces the number of names proper by at least 


one half, and while they can often be neglected where only a 
general acquaintance with a colour is necessary, they are of 
the highest importance to the user for whom they are prin- 
cipally intended. To the dyer in each particular line they 
often represent differences which he regards for specialised 
purposes as almost fundamental. 


Significance of Brand Letters 

Sometimes these brand letters pique the curiosity because 
their meanings are unknown. As they are only occasionally 
explained by their authors these must usually be found by 
guessing, and they are then redolent of secrecy. Most com- 
monly they mark a modification in shade which is too slight 
to justify fuller expression, as in the very frequent R, red, B, 
blue, G, yellow (gelb). Degrees of redness in a blue are 
indicated by an increasing number of R's. These are sometimes 
large enough to run into two figures, although judicious use 
should be satisfied by three or at most four repetitions of the 
same letter. Letters may, however, stand for anything 
besides shades. There is the P in potting brands of the 
Diamond Blacks, RRZ (Zucker) for the extra red shade of 
Indanthrene used in whitening sugar, and SE (Salzecht) for 
the brands of Saphirole which do not show salt spotting, and 
examples could easily be multiplied. One of the most useful 
markings is the K (Kalt) adopted by the I.G. to distinguish 
their cold dyeing vat colours. 

In lettering there is stronger ground than elsewhere for 
demanding uniformity, and when there is already an estab- 
lished brand on the market, further manufacturers taking up 
the same product should not haphazardly adopt a different 
lettering. 

Among the earth and mineral pigment colours, brand letters 
after names are rare. Instead we find ferric oxide under the 
names Berlin Red, Chinese Red, English Red, Indian Red, 
Prussian Red, and Venetian Red, the reasons for the variations 
being easily apparent. It is, indeed, this class of colour which 
we find richest in distinctive names, perhaps the outcome of 
more leisured times when colours were brought over the seven 
seas, and the chemist was also mineralogist and metallurgist. 
The personal note is found oftener, and a new green brought 
immortality. Horace Vernet has had even his Christian name 
brought down to posterity. 

One of the happiest examples of individual titles among 
the coal tar colours is afforded by the acid alizarines brought 
out by the Bayer Co. and including Saphirole, Irisole, Astrole, 
Rubinole, Emeraldole, Celestole, Geranole, and Ursol. Here 
their number is insufficient to cause confusion, the colours 
merit distinctive names, and their disappearance could only 
be regretted. 

Finally, if it be thought that the systematic has been 
advocated at the expense of the attractive and the picturesque 
it may be remembered that among hundreds of plain yellows, 
blues, and reds we still have Amaranth, Cardinal, Carmine, 
Cerise, Coralline, Cyclamen, Dahlia, Garnet, Glaucine, Grena- 
dine, Heliotrope, Iris, Jasmine, Mimosa, Opaline, Phloxine, 
Sepia, and Ultramarine, and we can be grateful for Guernsey 
Blue, Sky Blue, Glacier Blue, Delphine Blue, Foxglove Blue 
and Solway Blue, Earth Brown and Chestnut Brown, Jet 
Black and Corvan Black, Snow White, Mars Red and Kings 
Yellow. 





Dyestuff Licences for March 
THE following statement relating to applications for licences 
under the Dyestuffs (Import Regulation) Act, 1920, made 
during March has been furnished to the Board of Trade by 
the Dyestuffs Advisory Licensing Committee :— 

The total number of applications received during the month 
was 606, of which 479 were from merchants or importers. 
To these should be added 10 cases outstanding on February 28, 
making a total for the month of 616. These were dealt with 
as follows :—Granted, 542 (of which 518 were dealt with 
within 7 days of receipt) ; referred to British makers of similar 
products, 42 (of which 35 were dealt with within 7 days of 
receipt) ; referred to reparation supplies available, 6 (all 
dealt with within 2 days of receipt) ; outstanding on March 31, 
1927, 26. Of the total of 616 applications received 559 or 91 


per cent. were dealt with within 7 days of receipt. 
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Research Possibilities in Dyestuffs 
The Demands of Artificial Silk 


Mr. R. S. Horsfall, chief colourist to the British Dyestuffs Corporation, who has often written in the columns of THE CHEMICAL 
AGE, contributes an interesting article on the question of dyestuffs for artificial silk to the Artificial Silk Number of “‘ 
Below we give the more important points made in. the article. 


Times’ Trade and Engineering Supplement. 


For the ultimate success of their wares, the artificial silk 
manufacturer and the dyestuff manufacturer are in common, 
dependent upon public taste; and taste is a subtle thing, 
impossible to define. Mere harmony of colour and novelty of 
design are no guarantee of success; to these must be added 
sheen, colour, richness, and feel before one can explain the 
properties which may make a texture appeal and give pleasure 
to the general mind. Among the many aids to the fabric 
designer’s art, sheen and colour are, without doubt, two of the 
most valuable. To them the charm of an Eastern carpet, of a 
field of golden corn rippled by the wind, of a stained glass 
window, of any landscape in spring or autumn, must largely 
be ascribed. Combine sheen and colour in a well-designed 
silk marocain, or a single-hued velvet, and the appeal is irresis- 
tible. Yet how easy it is to overstep the mark and to produce 
something which jars, something in bad taste. If the sheen 
be too obvious then at once the sense of pleasure disappears. 
The misuse of colour cannot be better illustrated than by the 
corruption of the name of the patron saint of colour—St. 
Audrey—to tawdry. 

Inasmuch as the artificial silks are new fibres, and funda- 
mental in their scope, whereas dyestuffs, as the colour pro- 
ducing media, play a relatively superficial r6/e, the respective 
influences of the artificial silks and dyestuffs on textures in 
general differ. It is difficult to estimate the importance of the 
influences of these two on textures, but if it be assumed that 
these influences are of equal importance, then the artificial 
silk manufacturer with relatively few scientific workers has, 
in some 30 years, with four products, attained a position equal 
to that attained by the dyestuffs manufacturer with 2,000 
homogeneous dyestuffs, after 70 years of research on the part 
of the most scientific army of workers which has ever been 
connected with an industry. What might have been accom- 
plished if this army had been employed on the more funda- 
mental problems of new fibres is a matter for conjecture ; 
but the essential fact remains, that with a relatively small 
expenditure in thought and time, an attack on a fundamental 
problem has vielded a reward of the same order of magnitude 
as that achieved by a much greater expenditure on a more 
superficial matter. 

An Army of Workers 

Once the textile manufacturer had grasped the possibilities 
presented to him by the addition of this new fibre to his 
restricted range of four natural fibres, then the co-operation of 
a vast army of workers in all industries at all related to the 
manufacture of textiles was assured. Winding, weaving and 
dyeing difficulties, sufficient in themselves to ruin the success 
of anything of less than fundamental importance, have simply 
served to inspire creative effort on the part of textile manu- 
facturers, dyestuff manufacturers, and dyers, with the result 
that such difficulties have been largely overcome. Although 
this extraneous work has been of great value to the manu- 
facturers of the new fibre, it will be understood that it has 
not been undertaken with any philanthropic motives ; it was 
inevitable, once the various interested industries had come 
to the conclusion that artificial silk had a future, and therefore 
that money would be made by the sale of products or skill 
which might arise through an energetic and intelligent develop- 
ment of the possibilities presented. Naturally the work of 
development was characterised by many errors of judgment 
and brought to light many difficult problems. Of the errors 
none was more remarkable than the name “‘ artificial silk,”’ 
which was at once an offence against all the rules of good 
advertising and showed a mistaken view as to the market for 
the product. 

Of the problems which have been solved, or are in process 
of being solved, may be mentioned : the attainment of regular 
counts and of regular sheen; the production of fine varns ; 
sizing, weaving—particularly in conjunction with cotton- 
and dyeing difficulties. Some solutions have been reached by 
the natyral evolution of the artificial silk manufacturing 


The 


processes, others by alterations of machinery or methods not 
designed to meet the peculiar needs of the new fibre. Of the 
latter it may be interesting to relate the story of the solution 
by the dyestuff manufacturer of what would appear to have 
been essentially a problem for the artificial silk manufacturer. 

The manufacture of artificial silk by the simultaneous 
spinning of all the endless filaments which constitute a thread 
renders impossible the thorough mixing of varying qualities 
of fibre, which, for instance, takes place in the case of such 
shorter fibres as cotton or wool. The possibilities of slight 
variations in the spinning of different batches of viscose 
with subsequent differences in the rapidity with which dyestuff 
is absorbed are enormous, and, in fact, are claimed by the 
manufacturers to be insuperable. In 1920, the late Mr. L. P. 
Wilson, of Courtaulds, approached Levinstein’s (now incor- 
porated in the British Dyestuffs Corporation, Ltd.) with the 
suggestion that it might be possible to overcome the difficulty 
by the manufacture of specially designed dyestuffs—the basis 
for the suggestion being the fact, that whereas most of the 
direct dyestuffs then on the market were entirely unsatis- 
factory, a few of them would give fairly even results on widely 
varying qualities of viscose. Although on the face of it the 
solution of the problem appeared to lie in finer control of his 
processes by the artificial silk manufacturer, the suggestion 
was acted upon. Various lines of attack were attempted, and 
a few hundred dyestuffs were made and tested before any 
obvious connection between the chemical constitution of a 
dyestuff and its dyeing properties on viscose silk was dis- 
covered. Interest was kept up on the one hand because the 
expected solution by the viscose manufacturer did not 
materialise, and on the other because the rapidly expanding 
use of viscose silk enormously increased the gravity of the 
problem. In 1926 a working hypothesis for the manufacture 
of satisfactory dyestuffs was established, and the first mem- 
bers of a new scries of specially designed and patented dvye- 
stuffs are now appearing on the market under the general 
name of ** Icvl.”’ 


The Cellulose Acetate Problem 


Among the problems remaining to be solved are those which 
arise through physical and chemical weaknesses possessed by 
the new fibres. Thus we have the swelling and weakening of 
the viscose thread when wetted, the decomposition with con- 
sequent lack of lustre of the cellulose acetate silks when 
treated with alkaline liquids at any temperature, or even with 
water above 85° C., and their peculiar dyeing properties which 
have necessitated the discovery and manufacture of special 
dyestuffs without value for any other purpose, and therefore 
somewhat speculative at this stage. 

The lack of dyestuffs for cellulose acetate silk has been 
and still is a very serious problem. The discovery by the 
British Dyestuffs Corporation, Ltd., that the coloured amino- 
anthraquinones would dye acetate silk (E.P. 211720) has pro- 
vided the dyer with the reds, violets, blues, and blacks which 
were otherwise lacking ; but there several outlets for 
acetate silk which are. entirely closed because of the lack of 
variety in the properties of the dyestuffs for acetate silk so 
far placed on the market. It is not possible to claim that 
dyestuffs with the desired properties are discoverable, but if 
past experience is any guide and the intuition of those 
interested in dyestuffs any criterion, then it is certain that 
they will be forthcoming when the lure of financial gain is 
sufficiently attractive. The entrance of new manufacturers 
of acetate silk—with the promise of a more rapid increase In 
the use of artificial silk, and consequently of a more rapid 
increase in the quantities of dyestuffs used—is therefore wel- 
comed by the dyestuffs manufacturer, who hopes thereby to 
secure a more adequate return for money already invested, 
and also an outlet for his skill in the provision of the much 
wider range of dyestuffs required. 

The British dyestuff manufacturer is particularly interested 
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in a problem of this character, because,being entirely new, it 
enables him to begin on level terms with his much more 
experienced Continental competitors. That he has taken full 


advantage of the opportunity is borne out by the fact that he 
is actually ahead of them as regards the supply of dyestuffs 
for artificial silks. . 





Basic Intermediates for Dyestuffs: No. VIII.—Resorcinol 
By “ Consultant” 


RESORCINOL (35) is probably the most important of the simpler 
dihydric phenols from the point of dyestuffs manufacture, 
but in spite of the large demand for it, there is only one really 
important fundamental method for its production—namely, 
the sulphonation of benzene and the conversion of the m-disul- 
phonic acid (34) so 


SO,Na OH 
rr 
—_—> 
SO,Na \ 0H 
(34) (35) 


produced, through its sodium salt, into resorcinol by means of 
fusion with caustic alkali. Of course, numerous variant 
processes have been derived and patented from time to time, 
but there is singularly little divergence from the scheme 
discussed below. Practically the manufacture may be sub- 
divided into three stages :—(1) Sulphonation to the m-disul- 
phonic acid; (2) caustic fusion; and (3) extraction and 
purification of the final product. 


Benzene m-disulphonic acid 

The manufacture of this substance is of necessity conducted 
in two stages, since the introduction of the second sulphonic 
grouping requires a high temperature, incompatible with the 
volatility of benzene. In the production of the monosul- 


phonic acid, the benzene (1 cwt.) may be heated with 5 cwt.. 


of sulphuric acid (S.G. 1-8) at 80° C., with stirring and the use 
of a reflux condenser. This method has the advantage of 
simplicity, but in order to obtain the maximum of efficiency, the 
methods used in the synthesis of phenol (vide THE CHEMICAL 
AGE, Vol. XV, p. 70) may be employed, viz., the sulphonation 
of phenol in the vapour phase. If the simpler refluxing and 
stirring is used the operations on the quantities mentioned 
takes about 1o hours, by which time the refluxing of benzene 
will have almost stopped. The second half of the sulphona- 
tion, involving the production of the disulphonic acid, pro- 
ceeds almost entirely to the meta stage, provided tempera- 
tures between 200° and 250° C. are maintained. The small 
quantity of the p-disulphonic acid formed at the same time— 
less than 1 per cent.—is said to be mostly converted into 
resorcinol and not into hydroquinol on fusion, so that the 
question of separation of m-disulphonic acid from the corre- 
sponding para derivative does not arise. The still liquid 
residue from the monosulphonation is, therefore, run into a 
large digester fitted with an ordinary condenser, and ground 
sodium sulphate (1:4 cwt.) added. The temperature is then 
raised slowly over a period of four hours to 220° to 230° C., 
at which temperature the whole is maintained for 8 to 10 hours. 
During the early period of this heating a quantity of benzene 
which has escaped monosulphonation distils off together with 
some water. , 

When cooled somewhat, the reaction liquid is run out into 
cold water (280 gals.) and neutralised with a paste made from 
lime (3-3 cwt.). Calcium sulphate is, of course, precipitated 
whilst the calcium salt of benzene m-disulphonic acid remains 
in solution. As a general rule the liquid is, at this stage, too 
thick for effective filtration, and, although evaporation cost® 
are thereby increased, it is usual to dilute with water (about 
150 gals.) to obtain a filtrable mixture. After filtration, the 
gypsum is boiled with a small quantity of water to extract 
any remaining calcium salt, and the filtrate added to the 
remaining clear liquid, the whole being then evaporated to 
about half the original volume. The calcium salt is then 


decomposed by the addition of soda ash (about } to I cwt.), 
and the liquor after removal by filtration of the calcium 
carbonate is evaporated to dryness. 


The sodium salt of 


benzene m-disulphonic acid remains as a semi-crystalline 
powder ; about go per cent. (3-3 cwt.) is the usual order of 
the yield. 
Caustic fusion 

Surprisingly few variations are found in actual practice 
between the methods of caustic fusion. The caustic soda, 
together with a little water, is melted in the kettle, which is 
often directly heated. The exact temperature of fusion is 
not stated in many patents, but round about 270° C. is the 
temperature practised in many works. At this temperature 
the sodium-m-benzenedisulphonate reacts fairly rapidly, and 
produces a hissing sound as added to the hot melt. During 
fusion the melt is well stirred and fusion is judged to be com- 
plete when no further frothing is observed and an oily appear- 
ance is seen. The melt may then be poured out into plates 
and allowed to harden. 
Extraction and purification 

In the older processes ether was used as the extraction 
material. The broken residue was dissolved in a fair 
quantity of warm water (about twice the weight of the melt), 
acidified with hydrochloric acid, and filtered from any tar which 
separated. The cool liquid was then extracted with ether in 
a copper apparatus, arranged on the countercurrent principle. 
The ether flowed upwards in a series of fine streams through 
the stirred liquid, and the ethereal layer was constantly being 
drawn off at the surface, the ether distilled off and returned 
to the cycle. Such a process proved very wasteful, one 
pound of ether being lost to each five pounds of resorcinol 
recovered. The most economical process is to use amyl 
alcohol for the extraction liquid. The amyl alcohol is quite 
as efficient as ether as an extractive, and after about four 
extractions the reaction liquid is exhausted. The alcoholic 
solution is distilled in steam to remove the alcohol, and the 
aqueous solution remaining evaporated to dryness. The 
crude resorcinol is readily purified by a distillation in vacuo, 
and the overal! yield from benzene is about 35 to 40 per cent. 
Resorcinol finds use as an end component and as a’ general 
intermediate in the manufacture of Fast Green, Fluorescein, 
some of the Congos and the Coomassie Blacks, etc. 


Resorcinol derivatives 

The Biicherer reaction, which has proved of considerable 
value in the preparation of various of the naphthylamine 
sulphonic acid derivatives, has been shown to be of almost 
equal value in the preparation of aminophenol derivatives, 
via resorcinol. Thus both the parent m-aminophenol (36) 
and its alkyl derivatives—e.g., m-diethylaminophenol (37) 
can be obtained in this manner. The former is obtained by 


OH OH 
Fi Pi ‘ 
, a 
\ AE: \ /N(GHb): 
(36) (37) 


heating resorcinol (15 parts) with a mixture of ammonium 
sulphite (3 parts), ammonium chloride (5 parts) and ammonia 
(30 parts of a 10 per cent. solution) for 12 to 14 hours at 200° C. 
in an autoclave, whilst the diethyl derivative is obtained by 
the use of diethylamine and its sulphite in the same way ; 
e.g., the following mixture has been used :—Resorcinol, 2 cwt. ; 
diethylamine sulphite, 20 cwt. (of the 20 per cent. solution) ; 
and diethylamine solution, 3} cwt. (of the 28 per cent. solu- 
tion). The free amine is steamed out at the end of the reaction 
and the liquor acidified, extracted with ether (to remove 
unchanged resorcinol), neutralised with sodium carbonate, 
and evaporated until crystals of the base are obtained. 
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Dyes and Their Application: Recent Technical Progress 
By L. J. Hooley 


Direct Azo Colours 


Some of the more important developments in the azo chrome 
and azo development colours have already been discussed. 
Although these are the azo colours which are attracting most 
attention at the present time, the substantive ones are too 
important to be neglected, and new compounds are being 
regularly described in the patents. The benzidines are, of 
course, the most important of the direct colours numerically, 
but the number of the others is very considerable. These 
others are sometimes divided into sub-groups, such as _ those 
containing a diphenyl urea nucleus, those from ‘ J ’’ acid, 
from naphthylene diamines, and from stilbene derivatives. 

The urea linkage is probably always of value in giving 
affinity for cotton, and the diphenyl urea type, although not 
very numerous, contains some excellent azo colours, especially 
some of the Chlorazol and Benzo Fast colours. Among these 
are the Benzo Fast Yellows. The first one, Cotton Yellow G 
(Benzo Fast Yellow 5GL, Chlorazol Yellow 5GK), was obtained 
from diphenyl urea and salicylic acid. 


a COONa 
, OP 
Nu NN DOH 
CO 

| a a 
NHC YN: xS oH 


COONa 


This, one of the fastest of the azo yellows, dates from 1888. 
Twenty years later even faster products were obtained in 
corresponding compounds having alkoxy groups ortho to the 
urea linkage. In Benzo Fast Yellow RL, one of these latter, 
the two end components are derived from sulphanilic acid 
instead of salicylic. 

Later analogues of these diphenyl urea yellows are to be 
found in U.S.P. 1,588,934 (Geller). Thus 3-amino-4-methyl 
benzene-1-sulphonic acid, the terminal constituent, is diazo- 
tised and coupled with 4-methoxy-3-amino-1-methyl benzene 
and the azo body then condensed with phosgene. 

. Further examples are given in B.P. 245,674 B.A.S.F. 
While the compounds already mentioned have had either 
carboxylic or sulphonic acid groups, the ones in this patent 
have both. They are similar to cotton yellow in not con- 
taining alkoxy groups. They may be prepared by: (a) Sul- 
phonating ; (b) combining a tetrazotised diamino diaryl urea 
sulphonic acid with a salicylic acid ; (c) coupling a diazotised 
amino sulphonic acid with a salicylic acid and then treating 
with phosgene. 

U.S.P. 1,573,605 covers the same ground, but is wider in 
scope, including the replacement of the urea linkage by an 
azo or azoxy one. These bodies have excellent solubility, and 
may be used for both animal and vegetable fibres. 

Another yellow of this type, but unsymmetrical, is described 
(also by Geller) in U.S.P. 1,594,828. 
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By varying the constituents, shades from greenish yellow 
to reddish yellow can be obtained. They are discharged 
white by hydrosulphite. 

Instead of coupling two yellow amino azo derivatives by 
phosgene, one of them may be replaced by a dis- or trisazo 
derivative. Thus in U.S.P. 1,594,805 (Wenker) one or two 
molecules of p.aminobenzene azo salicylic acid are con- 


densed with 1 molecule of p.aminobenzene-2-azo-1-amino- 
8-naphthol-3.6-disulphonic acid-7-azobenzene. If one mole- 
cule of each condenses and the end amino group in the larger 
constituent is the one which is effective, the resulting com- 
pound will be 
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Removing the urea linkage from this, it will be seen strongly to 
resemble many green colours produced from benzidine, and to 
be practically identical with Diamine Green. 

Other green dyestuffs, built upon a similar basis but more 
complicated in structure, are prepared in D.R.P. 419,585 and 
420,818 (A.G.FR,A. Lange and Neumann). Thus a blue 
trisazo dyestuff such as 1-amino-benzene 2°5-disulphonic 
acid-azo-1-amino-naphthalene-7-sulphonic acid-azo-1-amino- 
naphthalene-azo-2-amino-5-hydroxy naphthalene-1-sulphonic 
acid is condensed by means of phosgene with the yellow 
I-aminobenzene-3-carboxylic acid -azo- 2-amino-I-methoxy 
benzene. 

All these urea products are fast to light, but many are not 
fast to washing. 

The phosgene condensations are carried out in the normal 
manner, the dissolved amino bodies being condensed in the 
presence of sodium carbonate at a temperature such as 
50-60° C. 

Among recently patented dyestuffs there are also examples 
of the other sub-classes mentioned at the beginning. Thus 
products containing “J” acid (naphthalene-2-amino-5- 
hydroxy-7-sulphonic acid) are obtained in B.P. 248,230, 
dyeing in blue-green shades. 

3enzidine colours, specially suitable for wool and cotton 
mixtures, are obtained by coupling benzidine with two mole- 
cules of ““H” acid (naphthalene-1-amino-8-hydroxy-3-6- 
disulphonic acid) in acid solution and then further coupling 
with a mono diazo compound and a 1:8 or 1:5 diamino naph- 


thalene (U.S.P. 1,590,042. D.R.P. 423,092 Gr. Laska and 
Weber). 
New Intermediates for Azo Colours 
New substituted benzidine derivatives are obtained by 


heating diamino diaryl bases with acylacetic esters, as, for 
example, o-tolidine and acetoacetic ester (U.S.P. 1,594,864, 
Zitscher and Schmidt). 
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Azo dyes are formed from these by coupling diazo com- 
pounds with the reactive methylene groups (U.S.P. 1,608,284). 

The Society of Chemical Industry, Basle, have described a 
large number of vat dyestuffs prepared by condensing various 
anthraquinone derivatives with the triazine nucleus. In 
Sw.P. 111,123 and 111,497 this nucleus is incorporated into 
azo colours by combining 2.4.6. tri-p-hydroxy naphthy! 1.3.5. 
triazine with various diazo compounds—e.g., amino-azo 
bodies. Fast black and bordeaux shades are obtained. 

The previously described p-hydroxy naphthalene 1-aryl 
ketones are used for the production of azo dyes in U.S.P. 
1,582,029 (de Montmollin and Bonhote). 
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Dyestuffs Markets: The Month’s Business in Review 
From Our Own Correspondents 


Lancashire 


The volume of business done during the month has been of 
the same order as that of January and February. The first 
three months of the vear have thus been relatively good, but, 
unfortunately, there are already indications of a decrease, 
although this may not be serious until May or June. 

The British Dyestuffs Corporation’s reduced profit of 
£82,934 was not unexpected in view of the events of last year, 
but, taking into consideration the returns from the invested 
resources, it must really mean that little or no profit 
accrued from the manufacture and sale of dyestuffs during 
the year. There has been renewed activity in the shares of 
the British Alizarine Co., all of which can be put down to 
the current belief that sooner or later this company will be 
taken over by Imperial Chemical Industries, Ltd. Funda- 
mentally the British Alizarine Co. and Imperial Chemical 
Industries, Ltd., are not competitive, inasmuch as the latter 
are not manufacturers of alizarine,‘which is the main product 
of the former; but it seems scarcely probable that Imperial 
Chemical Industries, Ltd., will be content to remain outside 
this important field, and hence the current belief in the 
eventual union of the two companies. 

The second exhibition of British artificial silk goods at 
Holland Park has had the success which attended the first 
one, and there would appear to be every prospect of its 
attaining in its sphere the order of utility and success 
associated with that excellent institution the Leather Fair. 

During the month the cotton trade has been disappointing 
to such an extent that the Yarn Association has considered 
it necessary to request its members to close down for a week 
at Easter. From January until now it is estimated that 
about 85 per cent. of the spindles have been employed, and 
it is hoped that the week’s stoppage is not a prelude to a 
return to that soul-destroying policy of organised short time. 


Yorkshire 

Yorkshire colour makers have experienced a remarkable 
patchiness in trade this month. The middle brought a brisk- 
ness of demand for dyestuffs and intermediates that provided 
at least one company with figures having the appearance of 
a record for the period commencing with the slump which 
early succeeded the war. Then came a rapid falling off, to 
be followed by a good booking of orders for April delivery. 
Trade of this nature is somewhat characteristic of the month 
under review, perhaps, because in addition to the holding 
over by buyers to the new quarter, March 31 marks the ter- 
mination of the financial year of many businesses, and the 
month is involved with stocktaking and such-like interruptions. 
However, a general improvement in trade since the ending 
of the coal strike has been observed, and taking the whole of 
March we find the month has maintained the improvement. 

Huddersfield cloth appears to be slowly re-establishing 
itself in overseas markets against foreign competition, even in 
those countries which have important textile industries of 
their own, and where quality counts. More activity in the 
heavy woollen district is attributed more to a demand for 
urgent delivery for Easter than to larger bulk. The district 
is less fortunate than Huddersfield with regard to its export 
trade, and moreover, has to fight in the home markets severe 
competition in the form of low quality goods from Germany. 

There is a good deal of short time in the blanket industry. 
The trouble which arose from notice given by employers to 
operative dyers to terminate the existing wage rates agreement 
is subsiding. Indications suggest that the matter will be 
argued to a conclusion, and not fought as was originally feared. 
It is interesting to note that records show that in 1865 for a 
week of 60 hours the adult male operative wage figure was 
: then, the hours, with one upward fluctuation, 
have steadily decreased, and the wages increased, until to-day 
when for a week of 48 hours a wage figure of 56s. 2d. is quoted. 

Colour makers and others who bought surplus chemical 
plant and machinery at the sale by auction held in Leeds on 
Februarv 23 and following davs, referred to in these notes in 
February, appear to be highly satisfied with their bargains. 
There are rumours of another sale. 


cash 


20s Since 


A serious explosion was narrowly averted at Parkgate, 
near Rotherham, one day last month, when a fire broke out 
at the South Yorkshire chemical works. The blaze originated 
in a tank of creosote situated not far from the benzol house, 
where 4,000 gallons of benzol were being rectified. Huge 
flames licked the wall of the benzol house and burned out the 
windows. The efforts of the Rotherham Corporation Fire 
Brigade prevented the expected explosion. 

Benzol, although gradually declining in price, is still appre- 
ciably higher than three times the pre-war figure. Perhaps 
colour users of this country would, if they were to consider 
this position, be more reasonable in their attitude towards 
present-day prices of finished British-made dyestuffs. English 
sodium sulphide makers have given further reductions in their 
prices. 


Midlands 


March was the worst month hosiery manufacturers have 
experienced for years, but there are signs of recovery in some 
sections. The woollen side of the business does not, however, 
appear to be improving at all, consequently dyers of cashmere 
hosiery can work only about two days a week. Woollen 
fabrics and yarns are almost equally dull. 

Sewing cottons continue to sell moderately well, and there 
is a bettter inquiry for cotton hose, more especially gymnastic 
and school hose. Lace curtains are slightly better than a 
month ago. Cotton fabrics for cheap underwear are selling 
in small volume. 

Artificial silk goods for late spring and summer trade are 
receiving more attention. Knitted fabrics for underwear are 
in better demand, and artificial silk mixtures for dress goods 
command more attention. Viscose panel hose seem to be 
livening up after a long period of depression. Rather more 
interest is being shown in jumper knitting yarns. 

Natural silk and cotton hose continue to sell, and manu- 
facturers report that they are able to clear the present limited 
output. Many more machines for making silk hose will be 
operating in the Midlands during the next few months, and 
it is to be hoped the demand will continue. 

Leather manufacturers and merchants are much dis- 
appointed with the volume of trade for March, which is much 
below the average for this time of the year. The only boot 
leathers that can be operated in with confidence are patent 
leather and willow calf. Motor clothing leathers sell fairly 
well, and there is a steady demand for washable glove leathers. 

There are no important changes in the prices of dyestuffs 
toreport. Several slight reductions have, however, been made 
in direct, acid, and basic colours. 


Scotland 

March has shown some first indications of the mu.ch promised 
and expected improvement. Although conditions have not 
altered materially, there are now some signs of actual advance ; 
that is, of improvement in iact and not in expectation. The 
dyestuff sales in Scotland have been rather better than for the 
last three months, and this is a good sign for the textile in- 
dustry. The woollen and hosiery trades continue to enjoy 
the prosperity which has been their good fortune for the last 
two or three months, and further north, in the Glasgow and 
Paisley districts, works are rather busier than they have been 
for some time past, and dyers, finishers, and printers are 
more fully occupied. 

At the first general meeting of Imperial Chemical Industries 
Sir Alfred Mond stated that revival of trade was taking place 
and suggested the possibility—given freedom from catas- 
trophes such as that of last year—of a trade year slightly 
better than normal. 





FIVE HUNDRED POUNDS has been left by Dame Mary Louisa 
Abney, widow of Sir W. de W. Abney, to the Imperial College of 
Science and Technology to be applied in the furtherance of research 
in colour vision. 

INDIGO EXPORTS from India in January were as follows: to the 
United Kingdom, 116 cwt.; to Persia and Mesopotamia, 76 cwt. ; 
to Egypt, 19 cwt and to other countries, 50 cwt. ; total 261 cwt., 


as compared with 376 cwt. in January, 1926. 
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Factors in Dyestuffs Trade 


AMONG the fluctuations to which the textile and therefore 
the dyestuffs industry is subject, it is satisfactory to note the 
steadily increasing sales of the fastest classes of dyestuffs. 
This pretty clearly indicates that in the sales of the higher 
class cotton materials this country is more than holding its 
own. Dyestuff prices are reported to be fairly steady, but 
there is talk of pressure being brought to bear on the two- 
and-a-half times pre-war factor, which at present governs 
the Dvestuffs Licensing Committee's action in applications to 
import foreign colours for the British equivalent of which a 
higher price is charged. The user has often protested that 
this factor is too high, and the effect on the cost of finished 
fabrics has been the subject of controversy. In many cases 
to-day, however, the British price is already below this 
standard, and the inside view is that a reduction in the factor 
could only affect the position to a limited extent. Attention 
is being directed to the slow delivery of dyestuffs ordered 
from German sources, and this, together with a recent reduc- 
tion in the number of German brands, rather points to a 
curtailment of stocks, and may help towards greater stabilitv 
of prices. 


Coricol Finishes for Leather 

THE most important of the new samples issued by the 
British Dvestuffs Corporation is the range of new Coriccl 
Finishes for application to leather. The introduction of 
Coricol Finishes, following upon the sales of Necol Leather 
Finishes (formerly marketed by Nobel Chemical Finishes, Ltd.), 
has been made to meet the demand for grain finishes which 
have the property of not obscuring the grain, but will assist 
in the production of even shades of colour on irregular stock, 
one of the leather dresser’s greatest difficulties. 

The effect on the leather samples shown is excellent, one 
sample of chrome calf showing up with great clearness the 
difference between the treated and untreated parts. Un- 
evenness of colour may be due to the varying nature of 
separate skins in the same pack, and consequently their 
different affinities for dyestuffs, and may also be due to 
variations in texture, even in single skins, which under the 
best conditions of dyeing, still cause unlevel colouring. In 
recent years, many pigment finishes or dopes have been intro- 
duced which, in a way, overcome these difficulties. 
dopes, which as a general rule consist of pigments suspended 
in casein, albumen, or shellac soli.tions, cover irregularities 
of colour, but in so doing mask grain formation. They also 
possess little or no fastness to damp and rubbing. 


Properties of the Finishes 


CoRIcOL Finishes are being introduced to the leather trades 
in the belief that they possess all the advantages mentioned 
without the objectionable masking of grain. They are also 
capable of giving a coloured finish which is absolutely fast 
to damp and rubbing and at the same time of extreme fast- 
ness to light. These qualities are secured by incorporating 
suitably coloured organic pigments with nitrocellulose var- 
nishes. The fine state of division and the regularity of the 
size of particles of the pigments used, along with the intensity 
of colour, enable the Coricol Finishes to cover well without 
masking of grain surface. Coricol Finishes are intended for 
application to all classes of grain leather. Even in the case 


These 


of comparatively thick coatings they interfere little with the 
feel and appearance of the finished leathers. They are 
primarily intended for spraying on coloured leathers. Drying 
is accomplished quickly. After skins treated with Coricol 
Finishes have been aired for a while, they mav be grained, 
ironed, or lightly glazed. 


Ranges of Colours 

THE present range of Coricol Finishes includes Coricol 
Scarlet R, Coricol Yellow G, Coricol Black R, Coricol White, 
and Coricol Brown A, and two mode shades of Coricol. Fawn $ 
and Coricol Fawn O. With these products it is possible to 
match practically all the shades at present in demand for the 
shoe trades. Other additions will be made at a later date. 
These products are viscous liquids which are liable to con- 
centration and loss of properties if stored in open drums or 
containers. They are best thinned before use by the addition 
of methylated spirit or such products as Necol Thinner 
L1663. For general purposes, I part of thinner is used with 
2 or 3 parts of Coricol Finish. The thinner, especially in the 
case of methylated spirit, should be added to the Coricol 
Finish, not vice versa. 

As to the method of application, skins to be treated with 
Coricol Finishes are preferably dyed to approximately the 
shade required. They may be lightlv fat-liquored but should 
be freed from surface grease before being sprayed with the 
Finishes. Exceptionally greasy skins such as sheep (for 
clothing purposes) and E.1 Goat should be degreased with 
volatile solvents after being dyed. Where necessary, the 
clearing of the grain may be accomplished by the use of 5 per 
cent. to 8 per cent. solutions of ammonia or a mixture of 20 
parts lactic acid, 70 parts acetone, and 1,000 parts water. 
Staking should be accomplished before proceeding with the 
application of Coricol Finish. It is of utmost importance 
that all leathers should be perfectly dry before any spraving 
takes place. Graining and glazing in such cases as glacé 
goat and willow calf may also precede the application of 
Coricol Finish. 

Several firms supply suitable spraying plants, the usual 
air pressure for these being 50 lb. per square inch. The skins 
are tacked or hooked on a vertical board and sprayed with the 
pistol at a distance of about one foot. Spraying is done 
trom side to side, moving the pistol horizontally at an even 
distance from the skin. Care should, of course, be taken 
to ensure a thorough mixing of Coricol Finish and thinner 
before spraying. In the majority of cases, a light coating of 
finish is all that is required. The presence of moisture in air 
supply or colour container should be avoided. After being 
spraved, the skins should be hung in a warm drv chamber 
awav from dust and with sufficient room to avoid touching 
each other. In a current of warm dry air they will dry ina 
few minutes. 

Coricol Finishes are particularly suitable for “ tipping ”’ 
the embossed reptile grain leathers so much in demand at the 
present time. The Finish, usually black or dark brown, is 
applied by means of a soft pad to the top of the embossed 
grain. These finishes give a result which does not bleed or 
rub off in the subsequent making up of the shoes or fancy 
goods. 

A warning is added that Coricol Finishes are highly in- 
flammable and should be stored in a cool place in tightly 
sealed containers. 
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B.D.C. latest Vat Colour 


THE latest collection of new colours received from the 
British Dyestuffs Corporation includes Durindone Scarlet Y 
Paste, Chlorazol Fast Helio 2RK, Chlorazol Orange PO, 
Solochrome Brown RH, and Union Black D. Durindone 
Scarlet Y Paste is an addition to the B.D.C: range of vat 
colours and is distinguished for its brilliant shade. It is of 
interest to the calico printing trade, either for direct printing, 
tannin discharge style or discharging by the Kongalite- 
Leucotrope process. The colour is applicable to all forms of 
cotton materials where brilliancy of shade, washing, cross- 
dyeing and chlorine fastness are required, and is said to be 
particularly suitable for the dyeing of cotton varns fast to 
Washing. It is also applicable to wool dyeing where par- 
ticular fastness to milling is required and possesses the 
additional advantage of vatting in the presence of ammonia 
without the addition of caustic soda. Another advantage 
of the colour is that it is applicable to viscose artificial silk, 
giving even shades on material of irregular quality. 


Two New Chlorazol Colours 

THE two Chlorazol colours are also distinguished for their 
brilliance and are both additions to the B.D.C. range of direct 
cotton colours. Chlorazol Fast Helio 2RK is a _ bright 
reddish violet and is particularly interesting in view of its very 
good fastness to light coupled with excellent solubility and 
levelling power. It is designed particularly for dyeing cotton 
varn and pieces and works well in circulating machines, 
although it is equally suitable for all other types of cotton 
materials. It is suitable for artificial silks on account of its 
quality of even shades on viscose material of irregular quality ; 
for acetate silk mixtures, the artificial silk being unstained in 
pale and medium shades ; for silk, jute and tagal; while the 
union dyer will find it of service for covering the cotton at 
low temperatures in wool-cotton mixtures. Chlorazol Orange 
PO is applicable to all forms of cotton material, giving bright 
vellowish-orange shades of good fastness to light, hot- 
pressing, and washing. It possesses good solubility and 
affinity and excellent level dyeing properties. It is suitable 
for dyeing union material of cotton and wool and of silk 
and cotton. On viscose artificial silk it gives fairly even 
shades on material of irregular quality. It is suitable for 
dyeing silk, and also gives shades of good fastness to milling 


on Wool, and in addition it can be used for dyeing jute, tagal, 


and wood chip. 


Other British Colours 
SOLOCHROME Br6wy RH, an addition to the B.D.C. range 


of chrome colours, gives full reddish brown shades and 
possesses the additional advantage of being in powder form. 
It leaves cotton effects white. It is applicable to the dyeing 
of all forms of wool materials and in view of its very good 
fastness to light, good fastness to milling and levelling power, 
it is specially suitable for dyeing loose wool, slubbing, and 
piece intended for the manufacture of suitings. In addition 
it is suitable for dyeing shoddy. 

Union Black D is the result of the Corporation’s efforts 
to meet the demand of certain of their customers for a union 
colour that will produce solid black shades on cotton, wool, 
silk, and viscose materials. It is stated that the makers 
have received approval of many garment dyers of a black 
of thischaracter, and they have accordingly decided to offer 
this colour generally. Dyeing is conducted in the manner 
usual for one-bath union colours, at a temperature of about 
95 ©. and with an addition of 20-30 per cent. Glauber’s salt 
crystals. 

From Hickson and Partners we have received a pattern 
card of their Sulphur Black NRV, which is well known among 
sulphur blacks for its brightness, depth, and freedom from 
bronziness. The four samples show the effect of the dye in 


baths of various strength. 


Tar Products Standardisation 


THE Standardisation of Tar Products Tests Committee, 
one of the useful results of the Tar Conference in Man- 
chester last autumn, is a thoroughly representative body, 
with three excellent officials in Mr. Woolcock as chairman, 
Dr. E. W. Smith as honorary secretary, and Mr. R. M. 
Drake as assistant honorary secretary. Already panels 
have been appointed to determine standardisation tests 
for crude tar ; for pitch, refined tar, and creosote ; for the 
benzol group of substances and pyridine ; and for carbolic 
compounds, naphthalene, anthracene, etc. Further panels 
are to deal with apparatus, constants, etc., and to arrange 
for uniformity in terms and units throughout the standard 
tests. The work is to be welcomed as marking a steady 
advance in scientific method and tending to secure to the 
user products of warranted and uniform quality. 


Colonial Taste in Colour 


Mr. J. W. Driver, a prominent Bradford textile manu- 
facturer, just returned from a business trip round the 
world, has been giving some interesting impressions of his 
tour. The Empire, he is confident, offers an excellent 
market for West Riding textiles, and everywhere he found 
a desire to do business with the mother country. On the 
subject of colour vogue, he states that in Australia green 
is completely out of favour. ‘‘ Put green into cloth,’ he 
says, ‘‘ and they will not look at it.’ The same is true of 
New Zealand. The favourite shades seem to be vieux-rose 
and grey ; these the Australians love as much as they dread 
green. 


American Dyestuffs Progress 

SATISFACTION is expressed in the American press at 
the present position of the dyestuffs industry. The pre- 
liminary report of the Tariff Commission is taken to indicate 
that the United States makers are increasing their grip 
on the home market and also exporting increasing quantities 
in spite of the keen competition of foreign makers. Pro- 
duction of dyes last year increased to the high figure 
reached in 1920, and was exceeded only by the year 1923. 
Imports accounted for only 5:2 per cent. of the total produc- 
tion, against 6:2 per cent. for 1925. Remarkable progress in 
the manufacture of vat dyes, and production for the first 
time of many dyes of exceptional fastness to light, in a 
large measure account for the decrease of this percentage. 
Imports of dyestuffs were made up very largely of high- 
priced specialities, the very line of products to which domes- 
tic makers are now directing their attention. Prices de- 
clined as was expected. The weighted average price of 
all dves decreased 10 per cent. This, however, is regarded 
as satisfactory, since the lowering of prices by American 
manufacturers only makes their position still more secure 
against foreign invasion. 


A Paint and Varnish Remover 

Messrs. M. PHILLIPS and M. J. Goss, of the U.S.A. Colour 
Laboratorv, have discovered and patented a new process 
for a paint and varnish remover, according to an announce- 
ment authorised by the department, these workers having 
completed an investigation on the utilisation of para 
cymene, which comes from an oil obtained as a by-product 
in making paper pulp from wood. The oil from which the 
new paint and varnish remover is made was until recently 
almost wholly an economic waste. It has been variously 
estimated that from 750,000 to 2,000,000 gallons of this 
material are annually produced in the sulphite pulp mills 
of the United States. The paint and varnish remover is 
prepared by mixing para cymene with grain alcohol, wood 
alcohol, and acetone, in equal parts by volume. This new 
paint and varnish remover has been patented by Messrs: 
Phillips and Goss and dedicated to the people of the United 
States. 
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Dyeing Black Shades on Cotton Materials 
By A. J. Hall, B.Sc. F.U.C., F.T.I. 


Immediately before the war it was estimated that one-half of the world’s production of aniline was used for dyeing and printing 


Aniline Black. 


Since then the popular:-taste for bright colours has increased considerably, but in spite of this, the dyeing of black 


forms an important part of the dyeing trade, while this,in turn, demands from the dve maker a steady supply of black dves. In 
the following article will be found much of interest concerning recent developments in dveing and the production of black dves. 


THE most important methods for dyeing cotton yarns and 
fabrics in black shades involve the use of direct, developing 


direct, insoluble and sulphur dyes, Aniline Black 


being perhaps the most important. By themselves, the direct 
black dyes are not fast to washing, and though they are largely 
used for hosiery and for the shading of other direct dyes they 
should not be used for full black shades which are likely to 
become wetted or be exposed to normal weathering. When- 
ever possible, materials dyed with black direct dyes should 
be after-treated either with formaldehyde or by diazotisation 
and development with a suitable naphthol. Thus Formal 
Fast Black after-treated with 3 per cent. formaldehyde at 
50° C. for about 20 minutes yields a black which has excellent 
fastness to washing. Similarly Chlorazol Fast Black DV, 
diazotised with sodium nitrite and hydrochloric acid and then 
coupled with beta-naphthol or meta phenylene diamine also 
yields a fast black. But while direct and developed direct 
black dyes may be used for many purposes, they have not 
the high fastness qualities of the black shades obtainable by 
other classes of black dyes. 

Sulphur black dyes are particularly valuable for the pro- 
duction of fast black shades. They are cheap and easily 
applied. Moreover, their fastness to light and washing 1s 
generally excellent. It will be remembered that the black 
dyes were among the earliest sulphur dyes discovered by R. 
Vidal some thirty-five years ago, who, in efforts to prepare 
diphenylamine products by heating hydroxy aromatic amines 
with phosphane, obtained blue and black dyes instead due to 
the presence of sulphur as an impurity in the phosphane. 
Sulphur blacks have proved to be the most important dyes in 
the sulphur range 


Sulphur Blacks and Aniline Black 

Sulphur black shades were at one time regarded as a com- 
petitor of Aniline Black. The theoretical principles under 
lying the dyeing of Aniline Black are comparatively simple 
and known to most dyers, Yet risks (tendering in particular) 
attending its technical application have led to the dyeing of 
Aniline Black being concentrated in the hands of a few old- 
established firms. On the other hand no risk is attached to 
dyeing with sulphur blacks, and sulphur black dyeing is open 
to everyone. Unfortunately, it has so far proved impossible 
to obtain with sulphur dyes a black shade equal to that obtain- 
able with Aniline Black. Sulphur black shades lack depth 
and when dyed in very heavy shades they have not a pleasing 


azo, vat 


tone. The result is that Aniline Black: still remains unsur- 
passed. But for a large number of purposes sulphur black 


dyes are satisfactory in every way. 

In dyeing sulphur black shades, two faults must be avoided. 
The dyed material must not be subject to after-tendering, and 
the shade must not have a bronzy appearance. 

The after-tendering of cotton goods dyed with sulphur 
black is due to partial oxidation of the sulphur dye with 
formation of sulphuric acid, the last-named substance exerting 
a tendering action on the cotton Possibly the oxidation is 
preceded by a splitting off of sulphur from the dye molecule 
In any case it is certain that free sulphur present in the dyed 
material has little to do with after-tendering. Sulphur black 
dyed materials may be completely freed from free sulphur by 
extraction with organic solvents, but after-tendering may occur 
in the extracted fabric. A few years ago C. M. Whittaker 
clearly showed that the presence of metals in sulphur black- 
dyed fabric assisted after-tendering, copper and iron being 
particularly active in this respect. More recently Kertess 
(Melliands Textilberichte, 1927, 56) has shown that after- 
soaping or, in fact, any form of after-washing assists after- 
tendering. The following results obtained with cotton fabric 
normally dyed sulphur black support this. 


Strength 
aiter storage allow- 
ing after-tendering. 

per cent. 


Fabric. 
(a) Fabric dyed with sulphur black, normally 


rinsed in water and dried ......ccsseeeee 50 


(») (a) impregnated with a solution of sodium 

GCCTACS GANG TICE 2.6 oh cece gsies awevc ces 100 
(c) (a) or (b) soaped, rinsed with hot distilled 

ene 45 
(2) (a) or (b) rinsed four times in cold distilled 

WRSUHEI: CUMEMOLMICGD oi 5. silo 5 cr eia/4ie tne a sie ee oles 45 
(e) (7) or (h) rinsed four times, each 4 hour, in 

hot distilled water and dried ........... 38 


The high tensile strength of the dyed material after im- 
pregnation with sodium acetate is obviously due to the 
neutralisation by this substance of any sulphuric acid formed 
during storage ; it is improbable that it prevents the formation 
of such acid. The deleterious effect of soaping or washing 
is probably explained by the fact that such treatment removes 
all traces of alkaline substances in the dyed material which 
would neutralise the sulphuric acid formed during storage. 

Sulphur black dyeings after-treated with a solution of a 
bichromate are found to be more resistant to after-tendering. 
Although this action may be due to pre-oxidation of that 
sulphur which is likely to become oxidised during storage, this 
is not likely in view of the fact that the same protection against 
after-tendering is not obtained bv oxidation treatments with 
other agents such as peroxides. It is more probable that the 
protective’ effect is due to the presence of the small quantities 
of chromium oxide thereby deposited within the fibres. 

On the whole, the most satisfactory means for preventing 
after-tendering during storage consists of so finishing the 
dyed goods that they contain alkaline substances capable of 
neutralising any free sulphuric acid which may be formed. 

The bronzing of sulphur black shades is most probably due 
to the deposition on the surface of the dyed material of 
particles of fully oxidised dye. When cotton piece goods are 
dyed ina jig, it is usually noticed that if the fabric does not 
run true, it is the exposed parts such as the selvedges which 
ultimately appear bronzed. The exposed ends of the pieces 
also become bronzy. Much the same phenomena occurs when 
light is transmitted through solutions of Malachite Green and 
when it is reflected from crystals of the same dye ; the trans- 
mitted light is green whereas the crystals have a strong bronzed 
appearance. Thus fabric coated with particles of sulphur 
dye appears bronzy due to the fact that most of the reflected 
light is directly reflected from the surface of the dye particles, 
while much of the light reflected from a fabric free from 
bronziness contains much light also transmitted through 
the dyed fibres. Two methods suggest themselves for the 
removal or prevention of bronziness. In one, the loose colour 
is removed from the dyed fabric by after-treatment with a 
warm dilute solution of sodium sulphide or sodium sulphite ; 
if carefully carried out this produces no material change of 
shade. The other method suggested by Koox (Melliands 
Textilberichte, 1926, 346) consists of preventing the deposition 
of the loose sulphur dye. For this, a suitable amount of 
gelatinised starch is added to the dye bath or to the liquor 
used in brightening the dyed fabric so that when the fabric 
is afterwards washed, the starch and loose dye particles are 
removed together Since in this process the fabric may obtain 
a somewhat.stiftter handle due to retention of starch, this is 
avoided by the addition of starch liquefying enzymes, for 
example, Diastafor or Rapidase, to the final washing liquors 

A disadvantage of sulphur black dyes is that they have but 
small chlorine. In this respect they are much 
inferior to vat blacks and that black obtained by coupling 
Naphthol AS-SW with Fast Black LB base. These latter two 
types of black dyes may be used for effect threads in cotton 


fastness to 
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goods which have subsequently to be bleached, and, in fact, 
indanthrene Black BB and Caledon Black BB are usually 
oxidised to their full shade after dyeing by treatment with a 
solution of bleaching powder. Quite recently, however, two 
new sulphur blacks—Indocarbon SN and CL—have been 
introduced which have much superior fastness to chlorine 
Indocarbon CL has the greater fastness, and it may be used 
for dyeing cotton yarns which have subsequently to withstand 
a mild bleaching treatment. It will be remembered that 
Aniline Black is also not capable of resisting a drastic chlorine 
bleaching treatment, so that it should now be possible to 
use these new sulphur blacks for those purposes in which 
Aniline Black is now preferable for its greater fastness to 
chiorine. Indocarbon CL shou!d now be suitable for shirting 
materials containing black threads or stripes and which in 
their preparation are subjected to bleaching. Indocarbon CL 
is also capable of withstanding laundry bleaching processes 

Indocarbon CL. is a violet-black, whereas the SN brand is a 
blue-black. Both blacks have a much decreased susceptibility 
to after-tendering. The reddish shade of the Indocarbon CL 
may be corrected by shading with a sulphur vellow or green. 
Since Indocarbon SN has a very strong affinity for cotton it is 
not suitable for machine dyeing; the CL brand should be 
used in these circumstances, since it does not rush on to the 
fibre. These two new sulphur black dyes represent a material 
advance in the sulphur dye industry. 

Returning now to dycing with Aniline Black, it will be 
remembered that dyeing may be carried out in one bath, or 
by ageing or steaming ina continuous process The one bath 
process is used for yarn dyeing, whereas the continuous methods 
are used for fabric. Both methods depend on the formation 
of a black pigment by oxidation of aniline and its simultaneous 
deposition within the fibres of the cotton being dyed. In the 
one bath yarn is suspended in a liquor containing 
aniline, sulphuric acid, sodium bichromate, and copperas, the 
liquor being heated sufficiently to ensure the gradual oxidation 
of the aniline. After dyeing in this manner it is obviously 
necessary to wash the varn thoroughly, so as to remove loosely 
adhering black pigment. 

In the continuous methods, cotton fabric is padded witha 
mixture containing aniline, hydrochloric acid, a metal catalyst 
such as copper sulphate or chloride, or sodium ferrocyanide, 
and an oxidant which is nearly always sodium chlorate. The 
impregnated fabric is then dried at a moderate temperature and 
passed through a chamber containing a warm moist atmosphere. 
Afterwards, the fabric, which is green coloured (when copper 
sulphate is used as a catalyst) or nearly black (when sodium 
ferrocyanide is used), is further oxidised by passage through a 
bath of sodium bichromate which may be alkaline or slightly 
acidic. The principles of these processes were discovered by 
Lightfoot some sixty-five vears ago, although, at the time, the 
cost of aniline was so high that their technical application was 
not an economical proposition. Researches since that time 
have been concerned with the constitution of the black pig- 
ment formed within the fibres, and the following stages of 
formation, first proposed by A. G. Green, are now generally 
accepted : C,H,;NH, Aniline 
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Aniline Black base (present in aged and afterchromed fabric}. 


Willstatter’s Blue Imide 
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The formule above are given fully because it is of interest to 
note that R. Vidal (Rev. gen. Teint et Blanchement, 1926, 1165) 
has recently shown that the constitution of a sulphur black 
molecule is very similar, the linkages between the various 
nuclei being obtained by means of sulphur groups instead of 
nitrogen atoms. Vidal believes that with this exception the 
Aniline Black molecule is identical with the molecule of that of 
a sulphur black dye. 

In dyeing with Aniline Black it is essential to avoid tendering 
of the cotton fabric during drying and ageing. At the moment 
such tendering has been reduced to within quite small limits 
so that in this respect Aniline Black dyeing processes may be 
considered satisfactory. Recently Tschilikin (Melliands Textil- 
berichte, 1927, 265) has published scme interesting observations 
on the efficiency of Aniline Black dyeing processes. 

It is well known to those who have anything to do with the 
dyeing of Aniline Black that a considerable amount of aniline 
escapes during the drying of the padded fabric, thus rendering 
the process inefficient and at the same time polluting the sur- 
rounding atmosphere so that it makes the dyeing process an 
unhealthy one for the operatives. Tschilikin’s experience 
enables him to conclude that in many processes about 20-25 
per cent. of the aniline used escapes unchanged into the 
atmosphere. This is particularly true of those processes which 
utilise sodium ferrocyanide as the catalyst and which are 
known as “ prussiate black ’’ processes. With the idea of 
reducing tendering of the fabric during dyeing it is customary 
to use in the padding liquor quantities of aniline and hydro- 
chloric acid such that the aniline is in considerable excess. For 
example, a typical padding liquor consists of : 

Al | es eer ere 

Hydrochloric acid 35> Tw. 
Sodium ferrocvanide 
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So parts 
so parts 
50 parts 
30 parts 
1000 parts 


This liquor contains an excess of aniline, for 80 parts of 
aniline are equivalent to 105 parts of hydrochloric acid or, 
alternatively, 80 parts of hydrochloric acid are equivalent to 
only 61 parts of aniline. 

When fabric is impregnated with the above liquor containing 
excess of aniline and dried, it loses about 21 per cent. of 
aniline ; under similar conditions it suffers a loss of but 
4°6 per cent. when the equivalent quantity of acid (105 parts of 
hydrochloric acid) is used in the impregnating liquor. It is 
surprising, however, to find that if the 105 parts of hydro- 
chloric acid are replaced by their equivalent of nitric acid, the 
resulting loss of aniline is not less than 39 percent. In either 
case, whether excess of aniline is used or not, the fabric becomes 
acid during drying; it is therefore doubted whether the 
excess of aniline plays any really useful protective part. 

The loss of aniline from the impregnated fabric during dyeing 
is not only dependent on the quantity of acid present, but also 
on the particular acid employed. It appears that the loss of 
aniline increases as nitric, tartaric, lactic, or formic acids are 
used, the loss increasing in the order named. The loss of 
aniline is also diminished by the addition to the impregnating 
liquor of a colloidal substance 
such as gum tragacanth, British 
gum, or glycerine. 

Tschilikin’s researches suggest 
that considerable improvements 
may be obtained by carrying out 


Willstatter’s Red Imide investigations along the lines 
indicated above. 
important that tests 


should be available for readily 
distinguishing between the vari- 
ous black dyes as applied to 
cotton materials ; there are con- 
siderable differences in the 
charges made for the various 
black shades. Distinction, however, can be fairly 
readily obtained. Black shades obtained with 
direct and developed direct dyes are readily per- 
manently destroyed by reduction with sodium 
hydrosulphite; vat Aniline Black and sulphur dyes 
are changed in shade but return to their original 
colour by aerial oxidation. Simple direct shades 
are much looser to scaping than when after-treated 
or developed. Sulphur dyes are distinguished by 
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their ready destruction with a warm solution of bleaching 
powder (particularly when slightly acidified), and by yielding 
sulphuretted hydrogen (detectable by filter paper moistened 
with a solution of lead acetate) when heated with hydrochloric 
acid and stannous chloride. Aniline Black is not discharged by 
bleaching solutions under the same conditions as for sulphur 
dyes, it being merely converted to a brown shade. Further, 
Naphthol AS-SW black is destroyed by reduction with sodium 
hydrosulphite but with much more difficulty than the direct 
dyes. When fabric dyed with this naphthol black is treated 
with cold concentrated sulphuric acid and diluted, it develops 
a strong bluish-violet colour ; under similar conditions Aniline 
Black yields a less clear green colour. A vat black resists the 
above treatments and does not give the colour reactions with 
sulphuric acid. Using these facts, the identification of a black 
shade becomes comparatively easy, providing that one black 
is not topped with another. 

Dyeing with Aniline Black is a straightforward economically 
sound process, suffering from the one disadvantage that the 
oxidation process requires the presence of acids. Cotton is 
not deleteriously affected by alkalis, and it would appear that 
a process is needed having the same character as the Aniline 
Black process, but in which the oxidation proceeds in an 
alkaline medium. Then Aniline Black dyeing would be treed 
from its risks. 


Rayon from Cornstalk Cellulose 

Rayon has been successfully produced from cornstalk pulp 
for the first time in the United States by the process of Dr 
Bela Dorner, a Hungarian chemist, and after extensive tests 
by experts has been pronounced practicable and economical, 
at low cost, and the product has been pronounced superior 
to the rayon made from wood pulp or cotton, according to 
C. B. Roberts, president of the Roberts Engineering Co. 

He stated that plans are now being prepared for manu- 
facturing plants in the Mid Western corn belt to convert the 
waste cornstalks into chemical pulp, and that two locations 
in Illinois are under consideration. The success of this 
process means that it is possible to convert a waste material 
into abundant supplies of pulp for making paper, rayon, motion 
picture films, explosives, celluloid, lacquers, artificial leathers, 
pyraline, and many other useful products. 

“According to the report of the engineers retained to 
investigate the process, the highest grades of chemical pulp 
can be made from cornstalks for much less than the same 
quality of pulp can be produced from wood or cotton,”’ said 
Mr. Roberts. ‘‘ This will permit paper to be made from 
cornstalks on a commercial scale, which has never before been 
possible. The technical obstacles have been the pith and 
knuckle of the cornstalk, which could not be removed economic- 
ally by any process heretofore invented. The Dorner process 
grinds up the entire stalk. The corn belt destroys annually 
more than enough cornstalks to supply the pulp requirements 
of the country.” 

The chemical end of the investigation was carried out by 
Dr. John E. Jackson, consulting research chemist, of New 
York City, who has worked on artificial silk since 1904 and 
has been consultant for many of the largest pulp, paper and 
artificial silk companies in Europe and America. 

“When I was first asked to check the Dorner process,”’ 
said Dr. Jackson, “I approached it with extreme scepticism 
notwithstanding the reputation of Dr. Dorner, who is head 
of the laboratories of the Royal Hungarian Railways and 
the inventor of other chemical processes which have been 
commercially successful. I was familiar with the many 
obstacles which have stood in the way of utilisation of the 
cornstalk and the many years of research devoted to the 
problem. My instructions were to see whether Dr. Dorner 
had perfected a thoroughly practicable commercial process. 
I came to the conclusion that he has succeeded. Dr. Dorner 
worked in closest co-operation with me for several weeks in 
the plant of the Barrett Company in Elizabethport, N.J., 
where we demonstrated his process by running 25 batches 
of cornstalks in quantities sufficient to prove that the process 
will operate successfully on a commercial scale. 

“No one heretofore has been able to convert the corn- 
stalks without first removing the pith and the hard knuckle 
of the joints. This made the cost prohibitive. The Dorner 
process uses all the cornstalk. It cuts the stalk into short 
lengths, washes and grinds it—joints, pith, shell, leaves, and 





tassel—and carries it through a simple chemical treatment 
which involves no insurmountable mechanical problems. All 
of the machinery is standardised equipment. The success 
is due to the novelty of the method of treatment. It requires 
from one and a half to two cords of wood to produce a ton of 
chemical pulp. Three tons of cornstalks will produce a ton 
of the highest grade chemical pulp under the Dorner process. 
The cost of gathering three tons of stalks in the corn belt, with 
a fair price to the farmer, will be well under the present cost 
of two cords of pulpwood.”’ 

Dr. Jackson stated that he had supervised the spinning, 
twisting, dyeing, and weaving of rayon from the cornstalk 
pulp produced in the demonstration manufacturing at 
Elizabethport. He said the fibre had been made by all three 
of the major processes, and that exhaustive tests have shown 
it to be superior to the rayon made from wood pulp and equal 
to and in some respects better than that produced from cotton 

Ordinary chemical pulp contains about 75 to 80 per cent. of 
pure cellulose. In ordinary papermaking the purity of the 
pulp is not of primary importance. But in making rayon, 
lacquers, explosives, celluloids, and other ‘‘ chemical cellulose 
products,” it is of the utmost importance that the cellulose 
proportion be as high as possible. 

For this reason cotton has been the principal base from 
which the various chemical cellulose products have been 
made. Only recently have some of the pulp companies been 
specialising in the manufacture of a limited quantity of 
chemical wood pulp attaining as high as 90 to 95 per cent 
cellulose content. 

Chemical pulp from cornstalks by the Dorner process has 
been made up to 99-3 per cent. pure cellulose content, and in 
commercial operation it will produce from 05 to 99 per cent. 
pure, 





Standardisation of Tar Products 

Appointment of Tests Committee 
As a result of the Tar Conference held in Manchester during 
November last vear, the joint committee of the institution of 
Gas Engineers, the Coke Oven Managers’ Association, and the 
Fuel Section of the Society of Chemical Industry has appointed 
a Standardisation of Tar Products Tests Committee consisting 
of the following :—-Mr. W. G. Adam, Gas Light and Coke Co. ; 
Mr. S. Billbrough, Yorkshire Tar Distillers, Ltd.: Mr. G. B. 
Brook, British Aluminium Co., Ltd. ; Dr. T. Howard Butler, 
Wm. Butler and Co. (Bristol), Ltd.; Dr. A. F. Campbell, 
Hardman and Holden, Ltd.; Mr. W. T. Collis, Midland Tar 
Distillers, Ltd.; Dr. H.G. Coleman; Mr. E. V. Evans, South 
Metropelitan Gas Co.; Mr. H. Fergusson, Burt, Boulton and 
Haywood, Ltd.; Mr. C. P. Finn, Coke Oven Managers’ Asso- 
ciation; Mr. A. G. Francis, Government Laboratory; Mr. 
G. A. Hebden, South Yorkshire Chemical Works, Ltd.; Mr. 
H. W. James, South Metropolitan Gas Co.; Mr. J. H. B. 
Jenkins, London and North Eastern Railway; Mr. J. Mac- 
leod, Glasgow Corporation Chemical Works Department ; 
Mr. J. P. Miller, John Miller and Co. (Aberdeen), Ltd. ; Mr. 
H. E. Nickels; Mr. T. F. E. Rhead, City of Birmingham Gas 
Department; Dr. J. A. Roelofsen, Dorman, Long and Co., 
Ltd.; Mr. F. S. Sinnatt, Fuel Research Board; Dr. P. E. 
Spielmann; Mr. G. FE. Thomas, Graigola Merthyr Co., Ltd. ; 
and Mr. W. J. U. Woolcock, C.B.F., of the Association of 
British Chemical Manufacturers. 

Mr. Woolcock was asked to take and accepted the chair- 
manship of the committee ; Dr. FE. W. Smith and Mr. R. M. 
Drake were appointed honorary secretary and _ assistant 
honorary secretary respectively. 

This general committee at its first meeting on April 12 
appointed panels to deal with the standardisation of methods 
of testing tar and tar products as classified below :—A, crude 
tar; B, pitch, refined tar, and creosote; C, benzole group of 
substances and pyridine; D, carbolic compounds, naphtha- 
lene, anthracene, etc.; and further panels to deal with: 
X, apparatus, constants, etc.; and Y, editorial (to obtain 
uniformity in terms and units throughout standard tests). 

These panels will report back to the general committee 
on the work they undertake, and throughout their investiga- 
tions will work in close collaboration with the British Fngin- 
eering Standards Asscciation, the American Society for 
Testing Materials, the Institution of Petroleum Technologists, 
and other competent bodies. All communications should be 
addressed to the hon. secretary at 166, Piccadilly, London, W.1. 
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The Dyeing of Textile Fibres 
A Book from a New Angle 


In 


leu 


of the number of developments which have occurred recently in the field of dyestuffs, considerable interest attaches 


to anew work on The Dyeing of Textile Fibres, by R. S. Horsfall, M.Sc., and L. G. Lawrie, A.C. (pp. 415, 28s.), 


just published by Ernest Benn, Lid. 


the book now under consideration, an effort is made to 
regard the subject of textile dyeing from an unusual point of 
view. “‘ Most text books ’’ (states the authors’ preface) 
‘attach more importance to dyestuffs than to the materials 
to be dyed, and, therefore, approach the subject of dyeing 
the various fibres through descriptions of the various classes 
of colouring matters. However useful this method may be 
for purposes of handy reference, we feel that it gives the 
reader little assistance if he wishes to obtain an understanding 
of the principles involved ; and affords little explanation of 
the uses, relative importance, and raison d’étre of the two 
thousand dyestuffs at present on the market. We have 
approached the subject from a different angle, namely, from 
that of the material to be dyed ; and by describing either the 
manufacturing processes which such material still has to 
undergo, or the final uses to which the dyed material is to be 
put, we think that a somewhat complex matter has been 
greatly simplified.”’ 

The book opens with an introductory chapter in which a 
general and historical survey of dyes, dyeing, and colour is 
made: there are sections dealing with the history of dyeing ; 
a historical review of synthetic dyestuffs ; the development of 
dyeing; colour and light; analysis and measurement of 
colour ; colour blending and the Taylor system of colour 
harmony ; the dyeing process; the fibres; the dyestuffs ; 
the medium ; and the theory of dyeing, which latter section 
deals with the mechanical theory supported by Georgievics 
and others, the chemical theory, the solid solution theory of 
O. N. Witt, the colloidal theory, and the electrical theory. 
Incidentally this chapter contains (p. 0) a statement which, 
coming as it does from chemists, deserves note. In regard 
to the explanation of the phenomena underlying the processes 
of dyeing, the authors say : ‘‘ It seems clear that the chemist’s 
explanation of many phenomena is no longer tenable, and it 
is hoped that the physicist’s recently-acquired interest in 
textile matters generally may give rise to the establishment of 
a working hypothesis within a reasonable period of time.”’ 


IN 


The Treatment and Dyeing of Cotton 


In the next three chapters cotton is dealt with from every 
aspect, the titles being ‘‘ The Cotton Fibre,’’ ‘‘ The Treatment 
of Cotton Before Dyeing,’ and ‘‘ The Dyeing of Cotton.’’ 
The cotton fibre is considered from the chemical and physical 
points of view ; the action of various agents is reviewed ; and 
an account is given of the immunisation of cotton—its treat- 
ment so that it no longer possesses any affinity for direct 
cotton colours. Singeing, bleaching, and mercerising are 
dealt with, and finally the question of the actual dyeing of 
cotton is treated at very considerable length—this being the 
longest chapter in the book. It opens with an account of the 
machinery used in dyeing loose cotton, cotton yarn, and cotton 
pieces. Next comes the question of the choice of dyestuffs, 
and finally the dyestuffs are considered in detail. They are 
grouped under the following headings: vat dyestuffs, sulphur 
dyestuffs, direct dyestuffs, basic dyestuffs, insoluble azo colours, 
Turkey red, aniline black, and natural colouring matters. In 
every case profuse practical details regarding the actual appli- 
cation of the dyestuffs, after-treatment, etc., are given. 

A short account of the bast fibres—linen (or flax), hemp, 
ramie or China grass, and jute—in which not only their dyeing 
but the:r general treatment is considered, is followed by a 
chapter on the dyeing of artificial silk. The manufacture, 
properties, and identification of nitro (Chardonnet) silk, 
cuprammonium silk, viscose artificial silk, and cellulose- 
acetate silks are briefly reviewed. The question of uneven 
dyeing naturally receives some notice. The dyeing of viscose 
(and the other regenerated celluloses) is described, and in 
each case lists are given of even-dveing colours. The dyeing 
of cellulose-acetate silks of course, an entirely different 
matter, and is considered separately. 

As in the case of cotton, three chapters are devoted to wool, 
dealing respectively with the chief characteristics and physical 
and chemical properties of the wool fibre ; the treatment of 
wool— including shoddy—before dyeing (scouring, carbonising, 
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A review of the book is given below. 

milling, and bleaching) ; and finally the actual dyeing. The 
choice of dyestuffs is considered under the heading of actual 
colours, e.g., blacks, greys, blues, browns, greens, reds, oranges, 
and yellows. Slubbing or top dyeing, wool yarn dyeing, and 
piece dyeing are dealt with at length ; and there are sections 
dealing with materials containing viscose, cotton, or natural 
silk effect threads ; with the application of mordant dyestuffs, 
in which are considered the chrome mordant process, reduced 
and unreduced mordant, dyeing on chrome mordant, the 
after-chrome process, meta-chrome and chromate process, 
and finally, mordanting processes of lesser importance 
(chromosol, aluminium, iron, copper, and tin mordants) ; 
with the application of direct cotton, basic, and vat dyestufts 
to wool; and with sundry finishing processes. The next 
chapter treats of silk, dealing with physical and chemical 
properties, degumming, souple silk, bleaching, weighting, 
and dyeing. 


Indigo and Kindred Dyestuffs 


The great importance of indigo—still used, as the authors 
state, to a greater extent than any other single dyestuff— 
claims a special chapter devoted to it and the kindred products, 
the Indigosol and Soledon dyestuffs. These latter are water- 
soluble derivatives, by the use of which it is possible to dye 
vat dyestuffs on textile fibres without vatting. The applica- 
tion of indigo to wool, the hydrosulphite vat, the application 
of indigo to cotton, and the fermentation, zinc-lime, and caustic 
soda-hydrosulphite vats are also considered. That portion 
of the book which deals with the actual application of dyestuffs 
is closed by the chapter on the dyeing of union fabrics. The 
value of this chapter is greatly enhanced by a group of 16 tables 
of dyestuffs for the treatment of various combinations of fibres. 

The rest of the book is occupied with special matters. In 
an account of the testing and valuation of dyestuffs in the 
laboratory, details are given to render clear the general methods 
of procedure. Notes are included on dye trials, affinity, 
solubility, levelling power, fastness to light, artificial light, 
and fastness to rubbing; and a lengthy list of fastness tests 
on cotton and on wool respectively closes the chapter. The 
question of water next receives treatment. Of this very 
important matter the authors give an excellent though 
necessarily condensed account. Some of the points made are 
of great interest. ‘‘ It must not, of course, be taken for granted 
that municipal supplies are necessarily satisfactory for dyeing 
purposes. Most Yorkshire and Lancashire supplies are 
excellent, but Leicester has only recently changed its source of 
supply—and thereby the character—of its water from hard to 
soft, whilst London water is still hard. In many cases the 
highly polluted waters of the Yorkshire and Lancashire streams 
—the shoddies of water—are more desirable, from the dyer’s 
point of view, than are some municipal supplies.’”’ A dis- 
cussion of the objectionable impurities of water is followed by 
an account of water-softening by the intermittent and con- 
tinuous lime and soda systems, by the hot process, and by the 
zeolite or base-exchange method. A chapter is devoted to 
the various special agents used by the dyer, including protec- 
tive agents (used for the protection of animal fibres against 
the injurious action of acids and alkalis) ; dispersing agents, 
which possess the power of rendering organic compounds 
colloidally soluble ; and wetting-out agents, which increase 
the speed of wetting of fibres, powders, etc., and which have 
been much discussed recently. This chapter includes also a 
section dealing with organic solvents used by the dyer. 

The book closes with notes on chemicals used in the dyeing 
industry, and sundry tables. A considerable number of 
chemicals are dealt with (this section covering 24 pages), 
the authors’ intention being to give a brief account of the 
chief properties and uses of those commercial products in 
common use in the dyehouse. Among the subjects dealt with 
in the tables are temperature scales, specific gravities in 
various denominations, and the specific gravity of various 
important solutions. There is a classified bibliography dealing 


with many aspects of textile fibres and their treatment; and 
there are both general and dyestuff indexes. 
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Dyes and their Application: Recent Technical Progress 


By L. J. 


Colour and Chemical Ccnstitution 

ALTHOUGH the classical theory of chromogens, chromophores, 
and auxochromes of O. N. Witt, along with the quinone theory 
of Armstrong, and a few rules such as Nietzki’s are sufficient 
to give an intelligible picture of the relations between colour 
and constitution and to serve as a working basis for pre- 
dicting the colour of new members of known series, they are 
known to'be only partially correct. The auxochrome-chromo- 
phore theory is sometimes a little vague when applied to 
particular cases, and there are examples of colours without 
auxochromes and without chromophores, or which are only 
recognised as containing chromophores by their colour. 
Armstrong’s theory, although inadmissible as the only struc- 
tural basis for colour, is one of the most attractive that has 
been proposed, and it is not likely now to be superseded by a 
better one of the same type. 

Nietzki’s rule that depth of colour is increased by adding 
groups to give increased molecular weight can show many 
examples in its support, but generally only holds so long as no 
considerable change in constitution is taking place. 

Quite apart from the questions of their correctness, however, 
the above, with the partial exception of the quinone theory, 
do not throw much light on the physical cause of colour or 
explain the nature of the oscillators which are responsible for 
the selective absorption of light waves. Although this is one 
of the most fundamental problems of colour chemistry, it is not 
accepted whether it is the vibrations of the molecule, the 
atom, or the electron which are the cause of colour. Naturally 
under these circumstances colour theory has not been an 
important factor in the development of dyestuffs. 


New Electronic Theory 

Where the source of vibration causing colour absorption is 
ascribed to the electron, the vibrations are normally assumed 
to involve some kind of transference of the electron from one 
atom to another. Stieglitz (J. Fra .klin Inst., 1925, 200, 36) 
considers, however, that the electron vibrates within the con- 
fines of the atom and that there is no transference. 

Thus in Indophenol, which fhe author takes as an example, 


+ 
= Ill 
+ 


0 OH 


one half of the molecule being a quinone, is in the condition of 
an oxidising agent, while the other is analogous to hydro- 
quinone and has corresponding reducing properties. 

The positive carbon atom on the left of the nitrogen atom 
has the reducing atom on the right in close proximity. The 
pair of electrons on the right represented by the negative sign 
are attracted by the oxidising carbon atom and are loosened 
from the, ordinary intra-atomic restraints by being brought 
into the outer valence shells, and are thus able to oscillate 
under the influence of light. 

The experimental evidence against actual transference 
taking place was carried out with derivatives of murexide. A 
substituted murexide formed from a dimethyluramil and 
alloxan breaks up again with acid to give the original con- 
stituents, whereas if transference had taken place there should 
have been some dimethy] alloxan formed. With the murexide 
from uramil and dimethyl alloxan, breaking up again gives 
the original constituents. 

By considering the question from the oxidation-reduction 
aspect the theory can be extended to inorganic compounds. 
Thus the black colour of magnetic oxide of iron, Fe,O,, which 
may be regarded as a ferrous ferrite, FeO’Fe,O;, shows the 
two oxidising and reducing halves analogous to the hydro- 
quinine and quinone portions of indophenol, and the elec- 
tronic vibration takes place in the ferrous atom. 


H ooley 


Second Order Colours 
One of the best illustrations of Nietzki’s rule is afforded by 
the meriquinoid compounds of the quinhydrone type obtained 
when substances such as p-phenylene diamine are partially 


oxidised. The product from the last mentioned may be 
. H. ~H 
Hy , H Nr 
N 
PS 
bo 
bes ie 
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H H 
formulated and is yellow. The corresponding compound 


from diphenyl-p-phenylenediamine is blue and from the tetra 
pheny] derivative is green. If instead of p-phenylene diamine, 
benzidine is taken, the corresponding meriquinoid com- 
pound is in each case deeper in colour, until we come to 
that from tetraphenylbenzidine. The compound from phenyl 
ene diamine is already green, so that the benzidine colour 
cannot in this case be any deeper, and it is found instead to be 
vellow, the least deep of the colours. For cases of this kind 
Piccard (Ber., 1913, 46, 1843) suggested the explanation that 
the yellow was due to an entirely different band which had 
come in from the ultra-violet, the band previously under 
observation having passed into the infra red. The obvious 
method of testing this theory, search for the disappearing 
band in the infra red, has been delayed by the technical 
difficulties in connection with examination of this part of the 
spectrum, but Piccard has recently been successful in con 
firming his own theory in this way (J. Amer. C. C., 1926, 48, 
2352). He has even been able to prepare second-order 
colours as deep as red. Details are reserved for later papers. 
Aurin has been found to show no absorption bands in the 
infra red; its structure cannot therefore be quinonic as 
originally suggested by Stock (CH )g.N—CsHy—C(NH,) = 
CysH,=N(CHs)2 Cl, as by analogy with the diphenylmethane 
colours it should then be deeper than blue, and the explanation 
which has been made, that its yellow shade represents a new 


band coming from the ultra violet is no longer possible. With 
the alternative formula (CH;),.N—C,H,—C(=NH)—C,H,— 


N(CHy),, it is merely analogous to a substituted benzo- 
phenone, and its yellow colour calls for no comment. 


Fulvenes 

The fulvenes are of especial interest from the point of view 
of colour theory. Dimethyl fulvene is yellow and so forms 
a definite exception to the quinone theory. Also, conta‘ning 
none of the sulphur, nitrogen, or oxygen atoms which most 
readily lend themselves to the production of unsaturation, the 
unsaturation responsible in this case must be that between 
carbon and carbon. 

A. A. Vanshaidt (J. Russ. Phys. Chem. Soc., 1926, 58, 39) 
reviews the fulvene group. The effect of the addition of 
phenyl groups is to destroy the colour present in the original 
fulvenes, the redistribution of valency which takes place 
presumably destroying the colour-producing system in the 
fulvene molecule. Dibiphenyl ethene, however, is_ red, 


—_., fi, 
<< 
=— c—€ hee vas) 
os ae.” 
nee je 
which the author explains as due to the presence of a special 
chromophore group. 
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Dyestuffs Markets: The Month’s Business in Review 
From Our Own Correspondents 


Lancashire 

The dyestuff market generally has tended to become some- 
what quieter during Apri!, and this tendency has been accen- 
tuated by the Easter holidays. It would appear that the 
earlier promise of a much better year in the cotton trade is not 
materialising to the desired extent, although as yet there 
seems no reason for the pessimistic tone adopted in certain 
quarters. The remarkable fact that the Mississippi floods 
have already brought about a serious rise in the price of cotton 
is an example of the baneful influence of the speculator on the 
price of the raw material for our most important industry, but 
should in this instance have acted beneficially on our sales 
of manufactured material which, according to the rules, should 
increase on a rising market. Unfortunately, it would appear 
that the foreign buyer does not agree with the speculator, and 
is holding oft for cheaper prices. 

With the pessimism, the familiar stories of material being 
shipped to the Continent for dyeing and finishing, due to 
high prices of dyestuffs, dyeing and finishing rings, etc., are 
here again, and will probably remain with us until the cotton 
speculator and the buyers of our products have adjusted their 
divergent views of the Mississippi's spleen. 

One constant feature amid the fluctuations, namely, the 
continuously increasing sales of the fastest classes of dyestuffs, 
may be interpreted to mean that in the sales of the higher 
class cotton materials we are more than holding our own, and 
although it would be rash to assume that such materials can 
constitute more than a small proportion of the cotton trade, 
yet every little helps, and the peak of the development is 
evidently still ahead. 

Dyestuff prices remain fairly steady, but under prevailing 
conditions it is to be expected that pressure will be brought 
to bear with a view to changing the arrangement of two and a 
half times pre-war price, which at present governs the Licensing 
Committee’s action in the case of application for license to 
import foreign dyestuffs for the British equivalent of which 
a higher price is charged. As, in very many cases, British 
prices are considerably less already, any reduction in the 
factor can only affect the position to a limited extent. 

During the month a private member’s Bill has put into 
force the recommendation of the departmental committee on 
the use of preservatives and colouring matters in food. The 
chief point of interest, so far as dyestuffs is concerned, is the 
question of the fixing of a maximum content of arsenic and of 
heavy metals, but it is not at all clear that the Bill achieves 
this object. 

A surprising feature of present conditions is the rapidly 
growing dissatisfaction with the tardy delivery of dyestuffs 
ordered from German sources. Slow delivery coupled with a 
recént announcement of a considerable cut in the number of 
German brands, suggests a curtailment of stocks dictated by 
smaller margins of profit, and may thus be an indication of 
another step along the road to relatively stable prices for 
dyestuffs. 


Yorkshire 


After the progressive increasing turnovers of January, 
February, and March, that of April, notwithstanding the 
incidence of the Easter Holidays, was decidedly disappointing. 
The reason of the sudden falling off is difficult to find ; it may 
be observed that the depression was not confined to our industry 
but was shared with the coal. coke, and metal trades. It is 
trusted that in order to prevent that most unprofitable spirit, 
pessimism, raising its head again, May will continue the 
improvement which March left off. 

For some kinds of Huddersfield cloth there is a dearth of 
orders, but on the other hand makers of cloths which have 
taken the popular fancy are working overtime on repeat orders. 
These repeat orders are at about the level of the prices 
prevailing last autumn. More operatives are being absorbed 
from the ranks of unemployed. The same could be said 
before the holidays of the heavy woollen district, but it is 
uncertain that this happy condition in that district will be 
maintained. 


The dyemakers are naturally relieved to know that the 
disturbed condition of relationship between the employers 
and employees of the dyeing and allied trades has subsided. 
In the absence of a timely settlement 400 dyestuff consuming 
firms would have been affected. 

Coke ovens are slack and consequently demands for ben- 
zene, toluene, xylene, and _ their derivatives, particu- 
larly for xylene and its derivatives, are not being easily 
met. Prices quoted are :—Benzol crude 65’s, 1s. o}d. to 
Is. 1?d. per gallon; standard motor, ts. 9d. to 2s. 2d. per 
gallon, both ex works in tank wagons ; toluene, 90 per cent., 
Is. 93d. to 2s. 2d. per gallon; pure, Is. 11d. to 2s. 4d. per 
gallon; xylene, 2s. to 2s. 6d. per gallon; creosote, heavy, 
83d. to od. per gallon ; naphtha, crude, 84d. to od. per gallon, 
according to quality ; solvent, 40/160, Is. 10d. to Is. 11d. per 
gallon, solvent 90/190, Is. 14d. to 1s. 4d. per gallon. Carbolic 
acid crystals continue to increase and are now quoted at 
83d. to 9d. per lb., the demand for export is particularly good 
and there is some speculation ; the maximum and minimum 
prices during 1926 were respectively 7$d. and 43d. High 
prices continue to rule for picric acid, as much as Is. 3d. per Ib. 
being quoted. 


Midlands 

The hosiery trade is still very quiet and dyers in all sections 
are working short hours. The position in various dye-con- 
suming trades is as under :— 

Wool.— Hose and half-hose are very quiet ; knitted fabrics 
and fancy yarns are lifeless. 

Cotton.—Sewing cottons continue to be the brightest spot. 
Knitted fabrics are selling in small quantities, but we hear 
slightly better reports in the cheap garment trade and larger 
orders are being booked. Cotton hose are not in request 
excepting a few gymnastic hose ; lace curtains may possibly 
be called a shade better. 

Artificial Silk.—There is a better feeling in this important 
section and several manufacturers are operating more freely ; 
artificial silk fabrics for dresses and underwear are in beter 
demand. 

Natural Silk Hose.—There is a steady but healthy expansion 
in this direction, and there seems no good reason why this 
should not become an important branch of the hosiery trade 
in the Midlands. 

Leather.—In boot leathers, the best seller is patent ; 
coloured kid in light shades is also in request ; chrome uppers 
and willow calf sell in very small quantities ; upholstery and 
motor clothing leathers are in steady demand ; lining leathers 
are now of no interest to dye consumers, as practically all of 
it is sold in the natural colour. 


Scotland 

April was one of the most cheerful months that Scotland 
has experienced for some time, for conditions were fairly 
satisfactory throughout. Employment was good and most 
firms were running on nearly full time. Dyers, finishers, and 
printers, as well as bleachers, felt the benefit of the slight 
improvement which took place. While this was perhaps most 
noticeable around the Glasgow and Paisley districts, it was 
not confined to that part of the country, although further 
north and round Dundee business still remained quiet. 

At Hawick and the Borders the woollen trade was very 
satisfactory, having recovered from a very slight temporary 
set-back of the last few weeks. Most employers have work in 
hand for several weeks ; some repeat orders for the winter 
season are still coming in. The spring patterns now available 
have not yet had time to show much in the way of results. 

Dyestuffs sales are retaining their good level of last month. 

The present time, being almost exactly a year from the 
beginning of the coal strike, forms a convenient moment for 
casting a glance at the position with regard to recovery. It is 


highly satisfactory to note that, speaking of trade generally, 
employment figures are now barely below the level of a year 
ago, and that in the textile and dyeing trade such move- 
ments as have been noticeable since the beginning of this year 
have been in the right direction. 
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The New Price Factor 


THE decision of the Dvestuffs Licensing Committee to 
reduce the price factor from 2} times pre-war price to 2 
has, of course, attracted considerable attention among 
manufacturing and consuming interests. Opinions have 
been received from a number of representative firms, 
and a selection of these is published on another page of our 
Dyestuffs Supplement. The matter is also discussed in 
the leader columns. 


Vat Greys and Olives 

THE grevs in the vat series before the war included 
Algole Grey B and 2B and Indanthrene Grey B. In addi- 
tion to these there were Indanthrene Black and 2B, which 
could be used as greys in pale shades. The Olives were 
Indanthrene Olive G and Algole Olive R. These were all 
anthraquinone derivatives. Of the corresponding Indigo 
colours the most important was Helindone Grey 2B. 

At the present time, when all the fastest colours have 
been collected together under the single name of “ In- 
danthrene,’’ some of these have disappeared ; for example, 
Indanthrene Olive G. This was a sulphur colour. It 
gave a good fastness to washing and light, but was un- 
satisfactory as regards chlorine. Indanthrene Grey B 
has also been removed from the list; this was the old 
Melanthrene. Algole Grey B and 2B now appear as 
Indanthrene Grey G and GK, and Helindone Grey 2B, 
although an Indigo colour, has been brought into the 
Indanthrene series as Indanthrene Grey 6B; this is a 
very blue shade of grey. Angole Olive R is now Indanthrene 
Olive R. In addition, the following new colours have been 


added :—-Indanthrene Grey BTR, RRH, and 3B. 
Post-War Products 


SINCE the war, corresponding compounds of several of 
the above have been brought out by British manufacturers 
in the Duranthrene, Caledon, Alizanthrene, and Paradone 
series. 

The first in each case has been Black B and 2B which 
can also be used as Greys in pale shades. Black B has 
always been very popular for greys, but it requires a 
treatment with chemic to develop the shade, and the 
exact shade obtained depends upon the severitv of the 
treatment given. In pale shades it has not excellent fast- 
ness to light or chemic. The colour is, of course, primarily 
a black, and as such it is unexceptionable. 

To overcome the need for giving a bleaching treatment, 
several direct dyeing blacks have been brought out, includ- 
ing Cibanone Black B and the Paradone Blacks, any of which 
ean be used either as Greys or Blacks. 


Insistent Demand for Greys 

AN insistent demand for grevs from all quarters of the 
dyeing trade, both piece dyers and yarn dyers, has, however, 
shown that the ones on the market still leave something 
to be desired. Indanthrene Grey RRH, which was 
probably brought out at any rate partly in answer to this 
demand, shows very decided improvements over the 
earlier greys. 

Some of the greys which have been brought out have 
undoubtedly been mixtures. It is, of course, always possi- 
ble to produce a grey by mixing other colours, but there 
are extremely few mixtures which will give at all satisfac- 


tory results. Greys and olives, being neutral shades 
quickly show up any variations, so that differences in the 
exact methods adopted in dyeing and in the rates of 
exhaustion of the colours used in the mixture, practically 
always lead to difficulty in matching the shade. Even 
apart from this difficulty of reproducing shades, many 
mixtures do not give homogeneous shades, and the presence 
of more than one colour can be seen by inspecting a dyeing. 
Particularly with olives, which are very useful for shading 
purposes, and for dulling and saddening colours to obtain 
matches, the levelling property is a most important one, 
as with only a small quantity of the shading colour being 
used, it is absolutely essential that this shall distribute 
itself uniformly. 


Four New Caledon Colours 

Four new Caledon colours have recently been added 
to the list. The two Olives, 3G and 2B, show a valuable 
difference in shade from Olive G, as these give greenish 
and bluish shades of olive, both quite distinct from the 
other olive. Caledon Grey 3G is bluer than the old Black 
B and Grey RRH is redder. Both of these dye directly 
without any bleaching, and have good levelling properties. 
All four colours give excellent pale shades. 

Light tests carried out up to the present show quite 
remarkably good results, and promise to be equal to Jade 
Green. If this proves to be the case, they will be distinctly 
better than the older ones. As has already been men- 
tioned, greys and olives are usually incompletely satisfactory 
as regards fastness to washing and bleaching, and the main 
disadvantage of these four new colours is in the same 
direction. They are consequently of most interest for 
piece dyeing. For the highest class of yarn dyeing, where 
a full bleach is employed, the makers do not recommend 
them. For the same reason they are hardly suitable for 
dyeing silk, as bleeding will take place in the severe de- 
gumming treatments. 

The difficulty of obtaining an absolutely satisfactory 
tertiary shade is perhaps not surprising when the means 
which have been adopted in their synthesis are examined. 
Generally speaking, if a chemist wishes to produce a new 
primary or secondary colour, he will have plenty of 
possible means at his disposal, such as modifying the 
number or position of the auxochromes in another known 
colour so as to lighten or deepen the shade to correspond 
with what is desired. With a grey shade, however, the 
position is quite different. A single individual to give a 
grey shade must be capable of absorbing the three primary 
constituents of white light at the same time. This neces- 
sitates a colour with a complex absorption spectrum, 
and usually a complicated structure. It is only necessary 
to remember sulphur black and aniline black to appreciate 
this poirt as regards complexity cf structure. 


New B.D.C. Colours 


THREE new colours are announced by the British Dye- 
stuffs Corporation, namely Duranthrene Brilliant Violet 2B 
Paste, Solochrome Black P.V., and Duranol Brilliant 
Blue G Paste. 

The first-named is an addition to the B.D.C. range of 
vat colours, and its delicacy is well illustrated on cotton 
piece and cotton yarn samples. It should be of special 
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interest to the dyer of wearing and washing materials, 
embroidery yarns, etc., on account of its shade, its ex- 
cellent fastness to light, and its very good fastness to 
washing. It is also said to be of good fastness to hot pressing 
and water spotting. For calico printing it is also suitable, 
the prints obtained being of good fastness to washing. 

Solochrome Black PV., a new addition to the B.D.C. 
range of chrome colours, is described as the fastest potting 
chrome black on the market, and on account of its very 
good fastness properties should appeal strongly to the 
dyer of loose wool and slubbing. The samples shown on 
woollen piece, cotton yarn and on slubbing are distinguished 
for their soft depth of colour. Owing to its excellent solu- 
bility, it is strongly recommended for dyeing in all types of 
machines. This colour is generally dyed by the after 
chrome process, but it is also possible to dye it on a chrome 
mordant. 

Duranol Brilliant Blue G Paste is an addition to the 
B.D.C. range of colours for cellulose-acetate silk, and the 
samples shown on Celanese piece and Celanese yarn 
illustrate the brilliant and delicate properties of the 
colour. It gives very bright blue shades of excellent fast- 
ness to light and washing, and is particularly suitable for 
the dyeing of cotton and cellulose-acetate mixtures, 
owing to its non-staining property. It can be used in 
combination with other B.D.C. Duranol and Ionamine 
colours. 


Chlorazol Colours on Cotton Yarn 


THE 41I-page volume of Chlorazol Colours on Cotton 
Yarn, issued by the British Dyestuffs Corporation, illus- 
trates the immense range of British colours to be found 
even in one series. This collection alone contains no 
fewer than 233 colours, which, even on cotton yarns, are 
distinguished for their brilliance. The colours are con- 
veniently classified according to their suitability for diazo- 
tisation and development, for coupling with diazotised 
paranitraniline, for tinting, for Celanese resist work, for 
dyeing cotton effects (burl dyeing) in woollen piece goods, 
and for working in conjunction with size, while a list of 
acid colours is given suitable for padding on cotton where 
extreme brightness of shade is of paramount importance 
and fastness to water is negligible. The directions for 
working according to the different processes are simple 
and comprehensive. The ordinary colours exhibit a 
wonderful gradation of shades, from the yellows and 
oranges, through the browns, reds, violets, greens, and blues, 
to the blacks. Those for tinting are particularly delicate, 
and those for padding are distinguished for brilliance. 


“To Young Weavers” 

THOSE who are privileged to get a copy of the address 
that Mr. James Morton, the head of Scottish Dyes, Ltd., 
and of Sundour Fabrics, delivered recently to the young 
weavers of the Textile Institute of Manchester, at their 
annual distribution of prizes, will be grateful to the author 
for publishing it, for a more delightful brochure has rarely 
come into our hands. The colour designs by Charles 
Paine illustrate the completely satisfying effect with which 
colour may be utilised—how freedom may be reconciled 
with restraint, and quaininess indulged without grotesque- 
ness—and the printirg by the Baynard Press constitutes 
craftsmanship of the best. Mr. Morton has a very fine 


record, firstly as a producer of the well-known Sundour 
Fabrics, and secondly as a producer of dyestuffs—being 
forced to enter the latter industry by the cutting off of his 
former supplies during the war—and the results could 
only have been achieved by an extremely capable business 
man. Yet we know some good judges of character who 
insist that he is above all else an artist, with the artist’s 


feeling, vision, and imagination. And this charming 
production, in which the author describes “‘ some practical 
dreams on the future of textiles,” is in everv feature an 
artist’s work. 


“A Coming of Age” 


In his “‘ Foreword,” Mr. Morton comments on the coming- 
of-age of his firm in terms which are well worth reproducing : 


I have been reminded that it is now over twenty-one years 
since our firm, for the first time in the history of the textile 
trade, put on the market fabrics having in their composition 
only colours that were fast to light and washing, and which 
were guaranteed to be replaced if they failed in fastness. This 
step was taken aiter a long period of testing and elimination, 
and we did it as a protest against the notoriously loose and 
cheap colours that had been the common currency of the 
textile trade for several decades. 

The project was considered bold and venturesome, not to 
say hazardous. But it was a seed that took root, and the 
fruits are now visible in most branches of the trade the world 
over. Indeed, the idea may be said to have redeemed the 
colour character of textiles, to have established a new standard, 
and to have made worth while in the industry an effort towards 
a higher form of artistic expression. 

Incidentally, through our firm, it led to the establishing 
of the first factory in this country for the manufacture of 
fast dyes, a branch which has so developed that it now employs 
several hundreds of chemists and chemical workers, and whose 
dyestuff products are equal in quality to those made in any 
part of the world. 

When I was asked the other day to speak to the young 
weavers of the Textile Institute of Manchester at their annual 
distribution of prizes, I tried to indicate uses for these colours 
in textiles more worthy of their wondertul new value. Friends 
have been good enough to ask me to print the remarks I then 
made, and these are now sent out in this form in the hope 
that they may meet those wishes and at the same time act as 
a souvenir of the ‘‘ Coming of Age of Sundour.” 


A Plea for Craftsmanship 

THE purpose of Mr. Morton’s pamphlet is to inspire 
the young weaver with a feeling for his vocation, to make 
an art of it, to find joy and success in it. And especially 
does he insist on colour as the power that makes the fibres 
live and speak, and on “ individual high quality work,” 
for which, in spite of modern bulk production, the world 
will never cease to ask. Quoting the remark, once made 
of Morris, that he “ began to stain his wallpapers with 
poetry,’ he applies the moral in this fine passage :— 

To equip ourselves we want to dip into the finest old products 
of the past, not to copy or imitate, for those were produced 
by methods and under conditions that are no longer ours. 
But we want to feel what it is in them that has made them 
live and that make them thrill us to-day like an old song. 
We are too afraid of ourselves in these times, too self-conscious, 
too timid of putting anything of ourselves into the things 
we design or do. Yet that is just the secret of these fine old 
masterpieces ; they are so spontaneous and unconscious. 
Look at some of the old Peruvian textiles, for example, the 
fun and drollery in the figures, and the superb colouring. 
What fun the old weavers must have had in making them, 
and that fun is in them for us to enjoy to-day. Can we catch 
something of their spirit ? To-day ‘ the world is so. full of a 
number of things ’”’ of such infinite variety and interest on 
which we all have thoughts of our own. Why should not 
those find expression in the designs and colourings of our 
fabrics, and so make them modern living things ? Why should 
we be content to continue making copies of old documents 
that have now lost their meaning for us, when there is so much 
to say and portray about our own times and surroundings ? 


One seems to feel in all this the spirit that has moved 


the author to do the fine things he has done. He has 
merely written in words the message that was already 
inherent in his work. 
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Trade Opinions on the New Dyestuffs Price Factor 
Divergent Views of Users and Makers 
In vesponse to a request to several dvestuff making and dyestuff consuming concerns, respecting the effect of the new price factor 


(2 instead of 24 pre-war), to come into operation on September 1, we have received a number of replies from 
which the following are selected :— 


Mr. H. Sutcliffe Smith 
(Chairman of the Bradford Dyers’ Association) 

As a member of the Dyestuffs Advisory Licensing Com- 
mittee, I am very glad that that body has resolved to apply 
the principle of the 2-times factor in connection with applica- 
tions for licences on price grounds. Not only will this reduction 
he helpful to the colour consuming industries of the country, 
but I am confident that it will react in favour of the British 
makers. It is, in fact, indicative of the progress of the 
British dyemaking industry that their representatives on the 
Licensing Committee have agreed to the request put forward by 
the users for a reduction in the factor. It is very definite 
evidence of the fact that the protection afforded by the Dye- 
stuffs (Import) Regulation Act has been used to considerable 
advantage by the British makers, and that they are now in a 
position to meet the request to bring their level of prices more 
into line with those ruling in the world’s markets generally. 

This reduction should also bring additional business to 
British makers, who should now be able to meet foreign com- 
petition. Now that the British industry has got on to its 
feet, users look forward to the time when the restrictions 
imposed by the Dyestuffs (Import) Regulation Act will be 
more or less formal and the British industry can meet com- 
petition on a strictly economic basis. The contemplated 
reduction in dyestuffs prices, when it becomes effective, should 
help to put the using industries in a better competitive position, 
at any rate, so far as this important item in their costs is 
concerned. 


British Cotton and Wool Dyers’ Association 

Thanks for your favour in regard to the reduction in the 
price factor of dyestuffs from 2} to 2 pre-war prices. 

Whilst any reduction is naturally always welcome, the 
suggested one, per Ib. of material dyed, will on the whole be so 
slight that consumers will be practically unable to make any 


concession in their processing charges to customers.— 
A. Hoegger. 


L. B. Holliday and Co., Ltd. 


Generally speaking, there is not much to be said for discuss- 
ing purely commercial questions of price in the technical or 
daily press, but the application of the “‘ factor’ to the prices 
of dyes, whereby home manufacturers must accept, under 
threat of the granting of an import licence, a price of 2} times 
or twice the pre-war price, does lend a wider interest to the 
subject. 

The actual average sale price of our own range of dyestuffs 
is to-day very much closer to a factor of two than to a factor of 
two-and-a-half; and this has been attained in spite of the 
fact that many of our primary intermediates and raw materials 
are disproportionately dear. 

We have held consistently to the view that the British 
dyestuffs industry cannot be on sound lines unless and until 
it can sell at world prices in world markets, and we have 
proved that it is possible to do this by building up a large 
export trade in dyestuffs, even under existing circumstances. 
In our view, the great obstacle is the high level of prices charged 
in this country for raw materials and many primary inter- 
mediates ; the common mineral acids for example costing 
two or even three times as much as on the Continent. 

We believe that these raw material prices can be and ought 
to be lowered, and if this is done at once, we see no reason why 
British colour manufacturers should not be able by September 1 
to work to a factor of two for their dyes. For our part we 
have not opposed a reduction of the factor nor placed any 
obstacle in the way of the reduction which the Dyestuffs 
Advisory Licensing Committee has now decided upon. 


Brotherton and Co., Ltd. | 
The reduction of the factor from 2} to twice the pre-war price 
of dyestuffs may have the effect of retarding the development 
of the dyestuffs industry in this country. The manufacture of 


a new dyestuff requires a great amount of preliminary work on 
the large scale before the process is efficient. All this work is 
expensive, and the money thus expended can only be recouped 
if a reasonable margin is obtained from sales. 

Again, new colours often require intermediates either not 
made in this country or made only by one of the other dyestuft 
makers. If these intermediates are expensive, their use raises 
the cost of the cclours to such a level that a two-times factor 
will not enable a margin to be obtained. 


J. C. Bottomley and Emerson, Ltd. 


In our opinion there is no doubt that the reduction of the 
price factor of dyestuffs from 24 to 2 will have a very detri- 
mental effect on the development of the industry. Many of 
the basic raw materials are no cheaper to-day than they were 
a year ago, and in certain cases it will be economically impos- 
sible to produce dyestuffs without loss. 

Unless the British manufacturers are prepared to shoulder 
this loss it will necessarily follow that there will be an increase 
in foreign imports, and to that extent a displacement of 
British employment. 


Yorkshire Dyeware and Chemical Co., Ltd. 

In regard to the decision of the Dyestuffs Licensing Com- 
mittee to reduce the price factor from 2} to 2 pre-war price, 
we do not consider that this decision will affect us in any way, 
because most of the colouring matters which we are at present 
selling are already below that limit and nearer to pre-war 
prices. 


A Northern Dyestuffs Firm 


Our own feeling about this matter is that the colour users 
representatives on the Committee are adopting an attitude 
over this price factor which was not intended when the 
Dyestuffs Act was originally passed. The Dyestuffs Act was 
passed so as to give British makers of dyes the chance of 
building up their business against foreign, particularly German, 
competition, the idea being to prevent importation of dyes 
if the exact equivalent could be produced in this country. 
A very different aspect has been put upon it in recent years 
by the insistence on this price factor, which is very detrimental 
to British makers of dyes. British dye users are in a very 
good position to-day, as in the main we understand about 
go per cent. of required dyestuffs are made in this country, 
which, as far as quality is concerned, are fully satisfactory. 

With regard to price, in many of the cases where large 
weights are concerned, prices of British-made dyes are well 
below twice the pre-war equivalent value. The main safe- 
guard of the users against any undue price charges is that in 
the dye making trade no price ring or association is in opera- 
tion, which is a very different position from that in the dyeing 
trade. It would be interesting to hear if the large price cuts 
which have been made in dyes due to internal competition 
between home makers have in their turn been handed on by 
the dye consumers to their own customers. 

With regard to such colours as are being sold in this country 
still above twice the pre-war price, there is plenty of justifica- 
tion for such a price, ¢.g., many of these involve the use of 
alcohol, which is very much more costly in this country than 
in Germany, and the use of which is also hampered by many 
difficulties and Government restrictions. 

A further point that we are not satisfied with is that we 
have reason to believe that many of the German standards 
now being offered are all considerably increased in strength 
and tinctorial value against pre-war standards without any 
alterations of actual brand marks. This is causing a very 
unfair position to the makers on this side, as when pre-war 
price is taken into consideration only the price and brand 
mark are considered, without any consideration, as to increase 
in strength. The interests of dye makers in this respect are 
not being, in our opinion, fully safeguarded. 
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A Dyestuffs Research Director 

The dyestuff makers have undoubtedly made very con 
siderable progress during the Jast two years, and on the 
whole the 23 times factor worked fairly satisfactorily, both 
to the colour makers and to the colour users, but in my view 
the reduction at one step from the 2} times factor to the 
2 times factor is an exceediagly drastic step to take. It 
really means a 20 per cent. drop in the gross revenue, and it 
will require a considerable increase in the weight of products 
sold to make up for this loss in gross revenue. It also 
appears as if the whole of the profits of the dyestuff makers 
would be absorbed in meeting this reduction in price, because, 
generally speaking, to diminish costs by 20 per cent. is more 
than can be achieved over the whole field of dyestuff making. 

I am of the view that the reduction should have been more 
gradual, say a Io per cent. cut now and another Io per cent. 
cut at the end of 12 months, because the goal that is in view 
is to get the British dyestuff industry so firmly established 
that when the period of the operation of the Dyestuffs Act 
comes to an end in 10931, the industry will be in a position to 
withstand foreign competiticr. Until then, of course, British 
dyestuff makers have to concentrate their energies in per- 


fecting their processes and methods of manufacture so as to 
get things on the best possible basis to meet world competition 
in 1931. In order to be able to do this, it is obvious that 
during the period of protection there must be a reasonable 
margin of prices in favour of the British producer, as compared 
with world prices, so that resources can be accumulated, thus 
enabling manufacturers to scrap obsolescent plant and install 
new processes, etc. In my view one of the most serious 
consequences of such a big drop as 20 per cent. in the price 
is that it will probably cripple the manufacturers’ progress 
along these lines, and thus they will not be as ready to meet 
world competition in 1931. 


The Geigy Colour Co., Ltd. 
We appreciate your asking for an expression of opinion. 
As the matter has two distinct sides and our opinion naturally 
may be biased, we prefer not to express our views. 


Clayton Aniline Co., Ltd. 


We thank you for your favour of the 1st inst. regarding 
the reduction in the price factor recently decided upon by 
the Dyestuffs Licensing Committee, but prefer not to express 
any views upon this development. 





The Rise and Development of the Vat Colours 


By a Dyestuffs Chemist 


In the 


IxDIGO is alone in historical importance and its record is 
unlikely to be challenged by another colour. Although the 
date when it was first used is unknown, and is unlikely to 
be known with certainty, this was not less than five thousand 
years ago. During this time it has been the world’s principal 
dyestuff, and but for the very much later madder it has also 
been the fastest. With the introduction of the modern vat 
dyestuffs, however, its supremacy in fastness is now over. 
It is still the most important dye, judged by the quantity used, 
and should dyestuff development ever make it technically 
obsolete, its use would continue for many years afterwards. 

The indigo colours now contain a large number of analogues 
of indigo itself, but with one or two exceptions these did not 
appear until after the anthraquinone vat colours, and then 
discovery was probably stimulated by the appearance of the 
anthraquinones, instead of vice versa, as might have been 
expected. The identification of madder as an anthraquinone 
derivative and the magnificent properties of Turkey Red led 
to the synthesis of the other alizarine mordant colours and 
later to the acid alizarine colours of the Saphirole type. The 
recognition of the excellent properties of these substances as 
regards permanence, was already by the end of the nineteenth 
century pointing the way to the extension of the anthraquinone 
derivatives in the direction of the vat type. 

In 1901, Rene Bohn, a chemist in the employ of the Badische 
Anilin und Soda Fabrik, cbtained a blue dyestuff by fusing 
% aminoanthraquinone with potash, which in physical and 
dyeing properties was similar to indigo. Its fastness proper- 
ties proved to be remarkable and of a higher degree than any 
known previously. In fact, except in one important particular 
it has not been surpassed. It was placed in the market by 
the Badische Co., in the same year as Indanthrene X. Another 
derivative was soon prepared from the same intermediate, a 
bright yellow, which was called accordingly Flavanthrene. 

During the next three years various derivatives of Indan- 
threne were described including the N.N. dimethyl compound, 
which was the first of the Algole colours of the Bayer Company, 
as well as the first cold dyeing vat. 1905 saw the dibenzan- 
throne colours. Bally found when the Skraup synthesis was 
applied to amino-anthraquinone in a similar manner to that 
used by Prudhomme nearly thirty years earlier in the produc- 
tion of Alizarine Blue, that in addition to the pyridine ring 
added through the nitrogen of the amino group, a benzene 
ring was also added, and this benzanthrone quinoline could be 
fused with potash to give a blue vat dyestuff Cyananthrene, 
later Indanthrene Dark Blue BT. Inspection of the formula 
of this will show it to be formed of two molecules of the 
benzanthrone quinoline joined across the dotted line. Further 


work showed that anthraquinone itself would give a benzan- 


following article a well-known authority on dyestuffs production reviews the rise and development of the vat colours, 
the production of which constitutes, perhaps, the greatest triumph in this field 
entered upon to establish a national dyestuffs industry 


since the attempt was definitely 

for this country. 

throne, without the pyridine ring, and that this benzanthrone 
formed a similar double molecule which was also a dark blue, 
Violanthrene or Indanthrene Dark Blue BO. This colour is 
of special interest from the point of view of colour theory 





It contains only carbon, hydrogen, and oxygen, and was the 
first example of a deep colour containing only these three 
elements and free from nitrogen. Also it will be seen that in 
terms of the classical theory of O. N. Witt the molecule is one 
large chromogen containing two ketonic chromophores and 
free from auxochromes. Experience has shown that it is a 
superior colour to the Dark Blue BT, and this is no longer 
manufactured. Several substituted derivatives of Violan- 
threne and the corresponding Isoviolanthrene were soon also 
produced, including nitro-Violanthrene, a reddish blue product, 
which is reduced in the vat to the green amino-Violanthrene, 
Indanthrene Green B, and which on bleaching is converted to 
Black B. 

Another complex nucleus was synthesised the next year 
This was pyranthrone, with a general structure similar in 
appearance to violanthrone. The first of the anthrimides was 
also made as Algole Orange R. 
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In 1907 the first of the anthraquinone reds appeared, and 
was an anthrapyridone derivative. 
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1908 is important as marking the appearance of the benzoyl- 
amino anthraquinones, the discovery of which was second 
only in importance to that of Indanthrene itself. In a very 
comprehensive patent (Deinet and the Bayer Co.) a large 
number of vat dyestuffs of this type were described, many of 
which are still on the market. Two examples are given below. 
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These colours are to a certain extent of simpler structure 
than the ones which have already been mentioned, as the 
majority consist of a single substituted anthraquinone mole- 
cule, while in the preceding ones it is possible to see at least 
two such molecules embodied in each dyestuff unit. 

They are in some ways more parallel with the acid anthra- 
quinone colours, thus Algole Brilliant Violet 2B has a general 
resemblance to the Saphiroles. 

They have another distinguishing feature, in that they dye 
best at lower temperatures than the others, and are so called 
‘cold dyeing’’ in distinction from the others, which are 
“hot dyeing.’”’ These benzoylamino anthraquinones were 
not, however, the first of the cold dyeing colours, the already 
mentioned dimethylindanthrene coming also in this class. 

In this year also Meister, Lucius, und Briiming (Hoechst) 
entered the field with the Helindone colours, and the Society 
of Chemical Industry in Basle with the Cibanones. The first 
example of the former was Helindone Brown AN, which is 
probably a complicated anthraquinone derivative of the 
phthaloyl carbazole type. The Cibanone colours were 
sulphur colours obtained by fusing methyl derivatives of 
anthraquinone and benzanthrone with sulphur. They are, 
however, only sulphur colours by virtue of constitution and are 
not applied from a sodium sulphide vat, but from the more 
strongly reducing caustic soda-hydrosulphite bath. 

Their constitution, like that of the majority of sulphur 
colours, is not accurately known. 

The next two years saw the exploitation of the ideas 
embodied in the preceding developments and a large number 
of new colours were added to the list. 

The first of the Hydron anthraquinone colours of Cassella, 
Hydron Yellow G, was discovered in 1911; this was not 
obtained directly from anthraquinone, but from carbazole, 
and contains two anthraquinone molecules. In 1911 also, 
Meister, Lucius, und Briining brought out two Helindone 


colours of an entirely new type—Brown CM and Yellow GG-— 


which were related neither to indigo nor to anthracene, 
but were obtained by the action of sodium sulphide on diarylido 
chlorquinones. The simplest of the diarylidochlorquinones is 
that obtained from two molecules of aniline and one of 
p. benzoquinone. 
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By the action of sodium sulphide further ring closing is 
assumed to take place. These were introduced for dyeing 
wool. 

More or less side by side with the anthraquinone colours, 
the indigoid ones have been developed as well. In spite 
of the importance of indigo it is noticeable that although 
the synthetic product was being manufactured as far back 
as 1881, during the twenty years which came between this and 
the discovery of indanthrene, practically no essentially dif- 
ferent indigo colours were put out. Friedlander discovered 
Thioindigo and Albrecht, Thioindigo Scarlet in 1905, and it 
was the two following vears which were richest in results, 


while the succeeding ones have seen a constant and large 
addition to the patent literature of indigo and thioindigo 
bodies. @ aq -@. qos of 

These belonging to closely similar types, are more easily 
classified than the anthraquinone bodies. Thus, either one 
or both halves of the indigo molecule can be replaced by 
groupings such as the following : 
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In addition to the colours already mentioned, there must 
be included the sulphur colours of the Hydron Blue type, 
which are quite distinct from the foregoing, being carbazole- 
indophenols. They are applied from hydrosulphite vats. 

These developments bring the history of the vat colours 
to the vears immediately preceding the war. The discoveries 
of tygr2 and 1913 were not fully exploited before the war, and 
further progress was hindered during it. Two important 
dyestuff compounds were brought out, however, namely 
di-pyrazolanthrone and perylene tetra-carboxylic acid. 

With the beginning of the war a new stage in the chapter of 
the vat colours opens. While in Germany progress was halted, 
the production of the already known colours went on as usual 
as far as it was necessary to satisfy market demands. In 
Great Britain, however, with the cutting off of further sup- 
plies an entirely different situation was created. On account 
of their unique fastness the vat colours had no substitutes, 
and while in the case of the other colours temporary make- 
shifts were possible, this was not so with the vats. 

Manufacture was begun in this country as early as I914 
by Morton Sundour Fabrics, of Carlisle, who started pro- 
duction for their own internal use. Indanthrene Yellow G 
was produced in small bulk in 1914, and given the name of 
Caledon Yellow G. Indanthrene Blue followed soon after as 
Caledon Blue. As soon as production was large enough the 
colours were also put on the market and a gradually increasing 
range was brought out. 

The colour manufacture department was then separated 
as a different company, first as Solway Dyes, and later, at 
Carlisle and Grangemouth, as Scottish Dyes. 

Indanthrene Blue was also brought out by British Dyes, 
Ltd., in 1916, and in November, Levinstein’s were manu- 
facturing indigo at Ellesmere Port. Later L. B. Holliday 
and Co. and the British Alizarine Co. also started the vat 
colours, and the latest addition is Brotherton and Co., who 
are beginning with some of the dibenzanthrone series as 
Anthone Colours. Owing to America’s later entry into the 
war the position there was different, and the first companies 
to take it up were the Newport Chemical Co., and the Du 
Pont de Nemours Co., with their Anthrene and Ponsol ranges. 
The vat colours of the anthraquinone series are now manu- 
factured in Germany, Switzerland, Great Britain, and the 
United States, but France and Italy, who are also in process 
of developing national dyestuff industries, do not appear to 
have begun this class. 

In Germany itself circumstances have altered considerably 
since the war, and the gradual tendency for joint working 
already evident before the war has developed through the 
Interessengemeinschaft to an actual unicn of companies in 
the Interessengemeinschaft Farbenindustrie Aktien-Gesell- 
schaft. This has been accompanied by a recognition of the 
equivalence of the three great German series, the Indanthrene, 
Algole and Helindone, by the adoption of a single name, and 
by considerable post war propaganda for the exploitation of 
the fast dyestuffs. By the introduction of Indanthrene 
houses, where goods are sold under the guarantee of ‘‘ Indan- 
threne dyed,’’ with the corresponding fastness which this 
implies, the significance of Indanthrene has become a domestic 
one. ‘‘ Indanthrene dyed”’ has, in fact, attained a wider 
significance than Indanthrene, for to fill certain gaps in the 
legitimate indanthrene series, colours considered to have the 
same standard of fastness have been brought in, including 
Alizarine, the Naphthol AS reds, Aniline Black, some of the 
Indigos and Thioindigos and Indocarbon. 
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In Great Britain the largest vat series is the Caledon, which 
now includes about forty members. Following the arrange- 
ment of last year, between the British Dyestuffs Corporation 
and Scottish Dyes, all the anthraquinone vat colours are now 
made at Grangemouth. 

To within the last few years, progress in the making of 
new dyestuffs had been in abeyance. Manufacturers outside 
Germany have been fully occupied in duplicating known 
dyestuffs, and Germany herself has been hampered by internal 
conditions and the loss of markets. 

However, in 1920, Scottish Dyes, Ltd., made a notable 
addition to the anthraquinone colours with Caledon Jade 
Green. A really satisfactory green had previously been lacking, 
and the new colour was remarkable for its combination of the 
highest fastness properties with unusual brilliance of shade. 
This substance is a dimethoxy dibenzanthrone. 

At the present time research has got back to its old volume, 
and numerous patents are appearing each year, important 
amongst which are those dealing with benzanthrone compounds, 
to which greater attention has probably been given as a result 
of Jade Green. 

The dibenzanthrone and isodibenzanthrone dyes have one 
point in common ; they both include in their structure the 
five ringed hydrocarbon perylene. 
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This substance, unlike benzene, toluene, naphthalene, 
anthracene, carbazole, and acenaphthene does not occurin.coal 
tar, but is synthesised in various ways from naphthalene 
derivatives. The simply substituted perylene derivatives are 
more deeply coloured than anthraquinone ones. They have 
met with a great deal of attention during the past few years, 
but how far they will find commercial application is at present 
uncertain. 

The most recent development is of course the production 
of the Indigosol and Soledon Types of soluble vat colours, 
which need no further description at the present time. 

The use of vat colours has increased enormously during the 
last few years, and is likely to go on doing so as their properties 
become more and more appreciated. Their production in this 
country has increased every year (with the exception of 1921) 
since manufacture was started. In the United States, where 
actual figures are available, the production of vat colours, 
excluding indigo, increased 43 per cent. between 1924 and 1926. 
Including indigo, the production was 31.730,178 lb. in 1926, 
as against 21,818,022 lb. in 1924. 





Swiss Exports of Dyes 

ACCORDING to the official statistics for the past year, the 
export of aniline colours from Switzerland reached a figure of 
59,365 quintals (quintal=2 cwt.), valued at 57,040,225 francs, 
as against 49,390 quintals in 1925, valued at 52,130,426 francs. 
The increase in quantity amounts to 21 per cent., whilst that 
of value is only 9-4 per cent. Imports of aniline dyes were 
7,148 quintals, valued at 6,351,041 francs, as against 6,681 
quintals, valued at 5,910,996 francs in 1925. 

Shortly before the war Germany was the largest purchaser 
of Swiss aniline dyes, being responsible for between 21 and 
23 per cent. of allexports. Next came the United States with 
18 to 23 per cent., then Great Britain with 11 to 13 per cent., 
Italy 8 to 9 per cent., British India 7 to 9 per cent., and Japan 
5 to 11 percent. When war broke out, Germany disappeared 
altogether from the list, whilst the United States, Great 
Britain, Italy, and France took between 82 and 87 per cent. 
of Switzerland’s aniline exports, Great Britain alone taking 
40 to 50percent. Inthe year 1925, France took 21 per cent., 
the United States 16 per cent., and Great Britain 11 per cent. 
of Swiss dyes, whilst Germany only took 2 per cent. Last 
year, however, Germany again took the lead with 14 per cent. 
of all the exports, whereas France, Great Britain, and the 
United States all took about 12 per cent 


New Italian Dyestuff Grouping 


Four Companies Amalgamate 

REports are to hand of an amalgamation in the Italian dy: 

stuffs industry. The new grouping covers for the time being 
three companies: the Sipe Cengio (Societa Italiana Prodott: 
Esplodenti), the Fabbriche Italiane Materie Coloranti Bonelli 
and the Italica (Societa Italica Colori Artificiali). R.Panzaras. 
is the president and Professor Belloni the vice-president of th 

group. The Schiapparelli Company, which has specialise:i 
in its establishment at Settimo in the manufacture of pharma - 
ceutical products, will also participate in the amalgamation 
Thus the complete range which involves the manufacture ot 
explosives, dyestuffs,and medicinal substances from tar wil! 
be covered. 

In the Cengio plant of the Sipe, which was called into being 
by the “ Italgas ’’ (the latter possessing a large number of gas 
installations in Italy and distilling annually about 600,00 
tons of coal), there are produced intermediate products tex 
synthetic dyestuffs and medicaments. The daily production 
capacity of this plant amounts to 8,000 tons of aniline oil 
2,000 kg. of H acid and @-naphthol, 800 kg. paranitranilin 
and «-naphthylamine, etc. Apart from this there are pro- 
duced numerous chloro- and nitro-derivatives of benzol 
phenol, anisole, aniline, toluene and naphthalene, chromo- 
trophic acid, $-hydroxynaphthionic acid, Naphthol A.S., et 
The production of explosives, which was the object of the Sipe 
is continued on the large scale and permits of a considerable 
export. The plant for the production of oleum (with 25 t 
70 per cent. free sulphur trioxide) has a capacity of 120 tons 
per day (calculated as monohydrate). In recent years ther+ 
have been erected plant for the production of formic acid 
(2,000 kg. per day), the acid coming into commerce as 85 to 
90 per cent.; an electrolytic mercury plant for caustic soda 
(4,000 kg.) and chlorine (3,500 kg.) ; and Loo per cent. sodiur 
sulphide (4,000 kg.). 

Dyestuff Production Capacity 

At Cesarno Maderno there is extensive plant for the pro- 
duction of lead-chamber sulphuric acid; and synthetic hydro 
chleric acid, and nitric acid from sodium nitrate are als: 
made, as well as caustic soda, chlorine, and sodium sulphide 
The chlorine is used for the manufacture of solvent trichloro- 
ethylene, and of monochloroacetic acid, the latter being used 
mainly for synthetic indigo. The synthetic indigo plant ts 
built on the most modern lines, and has a capacity of more 
than 1-5 million kg. annually. At Cesarno the production ot 
sulphur blacks and other sulphur colours is highly developed 
Many other important dyestuffs are also made, such as azo- 
dyes, direct colours for cotton, acid colours for wocl, and ar 
almost complete series of chrome colours for wool. Th- 
“ Italica ’’ company at Rho makes use mainly of intermediates 
from Cengio for the production of azo-, triphenylmethane-, an‘ 
stilbene-dyestuffs, etc. 

The total production of dyestuffs of the various plants now 
united amounts to 3-6 million kg. annually, including sulphur 
blacks but excluding indigo. There are 70 chemists, 200 
members of the administrative staff, and 1,500 operatives 
The main purpose of the new merger is the improvement of the 
organisation of the three undertakings, the abrogation of over- 
lapping, completion of the range of products, and economi 
production, in order to permit of competition with the othe: 
great organisations in foreign markets. 





Dyestuff Licences for May 
THE following statement relating to applications for licences 
under the Dyestuffs (Import Regulation) Act, 1920, made 
during May, has been furnished to the Board of Trade by 
the Dyestuffs Advisory Licensing Committee :— 

The total number of applications received during the mont: 
was 656, of which 542 were from merchants or importers 
To these should be added 29 cases outstanding on April 30 
making a total for the month of 685. These were dealt witli 
as follows :—Granted, 582 (of which 555 were dealt with withit 
7 days of receipt); referred to British makers of similar 
products, 77 (of which 58 were dealt with within 7 days of 
receipt) ; referred to reparation supplies available, 3 (ali 
dealt with within 2 days of receipt) ; outstanding on May 3r, 
1927, 23. Of the total of 685 applications received, 616, or 


90 per cent., were dealt with within 7 days of receipt. 
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Dyes and their Application : 


: Recent Technical Progress 


By L. J. Hooley 


Theories of Dyeing 
THE development of the technique of dyeing has been empirical 
rather than scientific. Even at the present time there is 
no generally accepted theory of the mechanism of the dyeing 
process, although considerable investigation has been carried 
out. 

Investigations appear to have been carried out from 
entirely different angles. It might appear that different 
workers held entirely opposed and mutually exclusive views, 
and that it was still a case of deciding whether the process was 
a chemical one or was, say, merely physical. The solution 
of the problem, however, cannot any longer be considered 
as depending on a choice between mechanical, chemical, 
and solution theories, or even the later electrical, colloidal, 
and adsorption ones. 

The best attitude towards the problem is probably to 
view the whole dyeing process from as general a standpoint 
as possible, and to keep in mind various factors which may be 
of importance. Amongst such factors there are the condition 
of the dyestuff in the bath, its degree of dispersion or ionisa- 
tion ; the properties and condition of the fibre itself and the 
possibilities of electric charges on its surface; the manner 
in which the dyestuff comes into contact with the fibre, and 
the succeeding stages of penetration, adsorption, solution, 
coagulation, precipitation of colloidal particles, or formation of 
compounds. 

In individual cases, one or other of the above factors may 
assume sufficient importance to be virtually the cause of dyeing 
in that particular case, and to be specially favourable towards 
one or other of the theories. This viewpoint provides a 
frame of reference by means of which the significance of the 
various developments can be estimated. 

Various aspects of dyeing theory are attracting considerable 
interest at the present time, and some very interesting 
papers have appeared recently. 

On the question of giving one theory preference over 
another it will often be difficult to separate phenomena and 
label some chemical and others physical or electrical, and 
probably the electrical theory has the advantage of being the 
most general and most readily including the others. 

Dyeing theory is receiving considerable attention at the 
present time, and as the dyer becomes more and more a 
chemist it will be likely to receive more. 


Degree of Dispersion of Dyestuffs 

The majority of dyestuffs do not, of course, form true 
solutions, but are in a condition between solution and colloid. 
Auerbach (Textilber., 1927, 160) draws very interesting parallels 
between the degree of dispersion and other properties. He 
deals principally with the substantive, acid and basic colours, 
and the most interesting feature is perhaps the clearly marked 
differences which these classes show. Speaking generally, the 
three classes are present in the dyebath in different conditions, 
and their difference in dyeing properties may be more a result 
of the differences between their degrees of dispersion than 
between their chemical constitutions, although, of course, 
their chemical constitution may be the deciding factor in 
determining the degree of dispersion in solution. The author 
draws a series of graphs to illustrate the distribution of dye- 
stuffs with regard to the various degrees of dispersion. First, 
taking the three classes together and plotting against the 
degree of dispersion the number of dyestuffs having this 
particular dispersion, it is seen that few dyestuffs are so finely 
divided as to be in a state of molecular dispersion and few 
properly colloidal, the great majority coming midway between. 
In the second diagram the author does the same thing, but 
considers the basic colours separately. The two curves for 
the basic colours and for the acid and direct colours combined, 
show that approximately the positive basic colours have a 
much higher dispersion than the negative acid and direct 
colours. Only a few basic colours are sufficiently aggregated 
to show particles as large as those of the direct colours, and 
it may be because they are too small that they will not dye 
cotton without a mordant. The substantive colours have a 
much lower degree of dispersion than the acid ones. In the 
fourth diagram the hot dye substantive colours are compared 


with the cold dyeing. The hot dyeing colours approach the 
colloidal condition, and at ordinary temperatures the particles 
would appear to be too large for absorption. The effect of a 
higher temperature is to cause disaggregation, giving a more 
suitable degree of dispersion for cotton dyeing. 


Chemical Theory 

It is in the case of the animal fibres where amino and 
carboxylic acid groups are known to be present that the 
argument fcr a chemical theory of dyeing is strongest, and 
if it is true that acid and basic colours dye wool by forming 
loose compounds with these amino and carboxylic acid groups, 
it should be possible to form compounds with simpler analogues 
of the amino acids present in wool and silk. Pfeiffer and 
Angern (Z. angew. C., 1926, 253) have accordingly carried out 
experiments with phenylalanine and sarcosine. Phenylalanine 
and para-hydroxy-azobenzene were found to combine in equal 
proportions, as did also sarcosine and para-hydroxy-azobenzene. 
Sarcosine and 2: 4-hydroxy-azobenzene combined in the pro- 
portions of 2-1. These products all had definite melting points 
and were readily dissociated in solution. 

The view that dyeing wool with acid dyes consists of salt 
formation between the wool acting as base and the dye as 
acid is confirmed by K. H. Meyer and Fikentscher (Textilber., 
1926, 605). By observing the adsorption of Orange I and 
para-sulphobenzeneazoacetanilide in both coarse and fine wool 
fibres, it was found that the total absorption was independent 
of the surface area of the wool. It was also shown that wool 
will combine in constant proportions with different acids. 
Experiments with about 20 acids of different types showed 
that in each case the wool combined with the same number of 
equivalents of the acid. 


Optically Active Dyes 


Since wool and silk contain optically active compounds it 
is probable that if the dyestuff combines chemically with 
these, that enantiomorphic forms of the same dye would 
show different dyeing properties. 

Brode and Adams (J. Amer. C.S., 1926, 2193) have prepared 
optically active colours by coupling diazotised d-, l- and dl- 
phenyl (f-aminobenzoylamino) acetic acid with beta- 
naphthol and dimethyl! aniline. They were, however, unable 
to detect any difference in the absorption of the two active 
forms in dyeing experiments, or in fastness to light or other 
physical properties. Racemic forms, however, appear to be 
taken up to a greater extent than d- or l-forms. In previous 
work on this subject, Porter and Ihrig had claimed to have 
observed differences, using other active components. Brode 
and Adams have therefore also repeated this work, but have 
been unable to confirm it. 


Dyeing of Inorganic Substances 


Evidence in favour of the adsorption and electrical theories 
of dyeing have been afforded by experiments carried out on 
the colouring of substances such as china clay and inorganic 
salts. The dyeing of these substances has been found to be 
very Closely analogous in several ways to the dyeing of fibres. 
Of particular interest are the effects of impurities, and of the 
degree of hydration of the solid substance. It is shown, for 
instance, by Morley and Wood (J.S.D.C., 1923, 100), that if 
titanic acid is prepared by separation from a solution which is 
slightly acid, it readily absorbs acid dyes and has little affinity 
for basic. Precipitation from alkaline solutions shows oppo- 
site results, and the product from neutral solutions shows little 
dyeing power with either. 

In the case of precipitation from acid solution the excess 
of positive ions may be assumed to lead to deposition of some 
of these on the inorganic substance. When later this sub- 
stance is placed in an acid dyebath the positive ions already 
present on the substance will attract the coloured negative 
ions of the dyestuff. Further recent work by Wood and Burns 
appears in J.S.D.C. 1926, page 187, where the behaviour of 
hydrated chromic oxide prepared under the different con- 
ditions is examined, and in the same Journal, page 211, where 
experiments are carried out on the absorption of Methylene 
Blue by zinc oxide. 
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Dyestuffs Markets: The Month’s Business in Review 
From Our Own Correspondents 


. 
Lancashire 

Business during the month was relatively good and showed 
a slight improvement over that of April. It is suggested in 
some quarters that the improvement will continue, but sound 
grounds for the belief are difficult to discover. The cotton 
trade still remains in an unsatisfactory state,and from the 
number of calls now being made on their unpaid share capital 
by cotton spinning concerns, it would appear that the Cotton 
Yarn Association’s decision to raise yarn prices was dictated 
by sheer necessity. Whether this decision has had any real 
detrimental effect on the export market it is impossible to 
say, but there is no doubt that it will serve as the scapegoat 
until some other reason for the bad state of trade can be 
invented. 

The decision to cut the two-and-a-half times price factor 
to two has been made by the Dyestuffs Advisory Licensing 
Committee, and will come into effect in September. The 
decision would appear to be a sound one on general grounds, 
but, nevertheless, the cut of 20 percent. which is involved in 
the price of some dyestuffs cannot but present serious 
difficulties, if not actual loss, to dvestuff manufacturers. It 
should not be impossible to devise means whereby such special 
cases could be taken care of in any future cuts, and the task 
would appear to fall to the manufacturers. In fairness to the 
general consumer, it should be stated that he has never taken 
undue advantage of previous cuts in cases where he felt that 
the manufacturer was placed in an impossible position. 

Mr. A. Hoegger, the chairman of the British Cotton and 
Wool Dyers’ Association, who, in common with many chair- 
men, incorporates opinions on businesses other than his cwn 
in his annual addresses to his shareholders, can usually be 
relied upon to provide a few home truths for British dyestuff 
manufacturers ; but this year’s remarks are so mild as to 
excite suspicion. Is he really satisfied with the progress made 
or is he getting mellower? Whatever the reason, those 
connected with dyestuff manufacturing concerns must feel 
that the change is a step in the right direction and one con- 
sonant with increasing confidence in their ability to take care 


of the msel ves 
Yorkshire 


Last month we referred to depression of mind consequent 
upon the deviation shown by April’s trading from the trend 
of improvement to which we had grown accustomed from the 
beginning of the year. It is pleasing to report that our hope 
at the same time expressed has been realised and that Mav has 
restored the status quo. 

Fancy weaves and rich colourings continue to hold sway 
in the Huddersfield wersted trade, which is enjoying a healthier 
life. The woollen trade, too, is fairly busy and more labour 
is being absorbed. According to the records of the local 
employment exchange, no weavers were unemployed at the 
end of the month, although short-time was widespread. There 
is a substantial amount of work for winter delivery and for 
export even to the Continent ; a run on flannels for the home 
trade is being experienced. It is pleasing to record with 
regard to the heavy woollen district that the uncertainty of the 
better conditions existing immediately prior to the Easter 
holidays continuing has now been removed by thé experience 
since of a healthy tone. Although it is confidently felt that a 
real recovery is taking place, conditions are still far from 
normal. Improvement here is observed in shipments to the 
Continent, and Canada and U.S.A. also are at present good 
customers. No real improvement in the Far Eastern market 
is expected while the trouble in China continues. Demand for 
bright colours in women’s wear continues to predominate. 
Dyeing in Halifax in all sections is reported to be quiet. 
Brysilka, Ltd., artificial silk manufacturers, Bradford, began 
work about the middle of the month on extensions which 
when completed in five or six months will employ an additional 
600 people. The firm, it is understood, intend also building 
new premises at Guiseley. 

Much has been written and spoken of prices of dyestuffs and 
the Dyestuffs Licensing Committee price factor, and the 
makers have proved to be interested readers and listeners. It 
is true that there has been some cutting, more particularly in 
sulphur blacks and acid colours, but on the other hand it is 


known that there are acid and basic colours which have 
recently been advanced in price. The dyer appears to regard 
the cutting of dyestuff prices with mixed feelings, for it most 
assuredly leads to the cutting of his dyeing prices should he 
stand alone and not be combined in a powerful association. 
The maker feels that cuts in his prices, which he can ill afford, 
go largely to swell still more the already swollen dividends of 
those associations and are very rarely passed on to the 
consumer. 

Solvent naphtha demand is flat ; the price has dropped from 
1s. 6d. earlier in the year to about ro4d. per gallon to-day. 
Some very cheap parcels of concentrated sodium sulphide are 
to be found floating about the market and questions are asked 
as to whether it is jetsam from Arcos, Ltd. 


Scotland 

May has been a fairly uneventful month in Scotland. Speak- 
ing generally, trade is managing to keep up fairly to the 
slightly better level reported last month. There is not any- 
thing in the nature of a boom taking place, but most of the 
dyeing and printing works are able to work longer hours than 
in previous months. In the Vale of Leven and the Glasgow 
and Paisley districts, the majority of the workers are on full 
time. The Scottish tweed trade remains good and the shortage 
of skilled workers continues ; new hands are reported to have 
been taken on from Yorkshire and from Ireland. In the hosiery 
section, knitted wool goods, particularly of the fancy type, are 
the most in demand. the section otherwise being rather dull. 

The British Cotton and Wool Dyers’ Association, Ltd., 
nearly half of whose branches are in Scotland, were only able 
to report a net profit about half that of the previous year. 
Half of the drop was accounted for by increase in fuel charges. 
The latter half of the vear’s report was much better than the 
former. It is now twenty-seven years since the formation 
of this body, and at a time when amalgamation and pooling 
of interests and information is becoming increasingly important, 
the British Cotton and Wool Dyers’ Association are entitled 
to look back and congratulate themselves on their foresight 
in doing this as early as Igo00. 

The reports of most of the textile, dyeing, and finishing com- 
panies for the periods covering the general strike are now 
known, and the results can be regarded with some satisfaction. 

The substitution of the new “ twice times ”’ factor for the 
old *‘ two-and-a-half ’’ factor, starting from next September, 
is welcomed by the consuming trade, and its successful 
operation will mark the most tangible success of the dyestutt 
makers to date. It is hardly to be expected that the dyestuft 
makers will find the change welcome. In a field where there 
is so little margin for cost reduction by increased output, 
price reductions are particularly difficult to make good. 
In fact, the enormous drop in prices during the last six or 
seven years, is probably the strongest evidence of the virility 
of the industry. 





Removing Nigrosine Stains from Hosiery 
NIGROSINE is used for making black shoe polish, hair dyes 
and various types of ink. As a result, light-coloured hosiery 
is frequently spotted with Nigrosine. In the past much 
difficulty has been encountered in removing stains of Nigrosine 
from hosiery and other garments and fabrics. Recently, 
Mr. M. H. Goldman, Research Associate of the National 
Association of Dyers and Cleaners, working in the laboratories 
of the Bureau of Standards, has found that the organic chemical 
benzaldehyde, if properly used, is quite effective in the 
removal of stains which are fundamentally due to the presence 
of Nigrosine. The method of procedure is as follows :— 

Spot the stain with benzaldehyde, following this treatment 
with 5 per cent. ammonia, meanwhile gently rubbing the 
spot. A single treatment is sometimes all that is required, 
but a second and in some cases a third application of the 
benzaldehyde followed by ammonia may be necessary before 
the spot is completely removed.. The spot to which the 


treatment is applied is finally sponged with dilute alcohol 
to remove any excess of benzaldehyde that may be present. 
and also to avoid leaving a ring on the fabric. 
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The Hardness of Different Structures in Steel 


A Recent Japanese Investigation 


Theve has recently appeared, as No. 67 (volume 5, pp. 25-44) of the Scientific Papers of the Institute of Physical and Chemical 
Research of Tokyo, an account of an investigation ‘‘ On the Hardness of Different Structures in Steels,” by K. Tamaru. 
We give below a reproduction of the more important points raised in the paper. 


In 1906 and 1908, Boynton (Iron and Steel Inst., 1906, ti., 287 ; 
1908, ll, 113) reported a systematic investigation of the 
hardness of the constituents of steel, using Jaggar’s instru- 
ment, in which the diamond point rotates on the surface of 
specimens. He gave the following relative hardness num- 


bers :— 

Average 

Hardness. Ratio. 
Ferrite <..... 460 I 
i re 2,000 4°3 
WOTUMEO 6 ccces 2,400-24,000 5°2-52°0 
Troosite ..... 40,500 88-0 
Austenite..... 48,000 104°3 
Martensite 110,000 239°1 
Cementite .... 125,000 271°7 


In his method the resistance offered to abrasion caused by a 
uniformly rotating diamond point is used for measuring the 
hardness. This principle of the hardness measurement 
is quite different from those applied at the present day. 
The method of test used by the present writer in the investi- 
gation of the hardness was the indentation one. 

It is well known that in the case of carbon steel, a specimen 
consisting of austenite alone cannot be obtained by quenching, 
but that such a structure can easily be obtained by adding a 
certain amount of manganese. The relative composition of 
carbon and manganese for obtaining the austenitic structure 
by quenching the steel in water as determined by the present 
writer, indicates that when the carbon content is only a trace, 
austenite is obtained containing more than 16 per cent. of 
manganese. With increase of carbon content, the quantity 
of manganese required decreases; and with 2-0 per cent. of 
carbon 5 per cent. of manganese is sufficient to produce an 
austenite structure. The austenite is paramagnetic, but the 
other structures are all magnetic; hence the purity of the 
austenite can be detected by a magnetometer. 


Carbon Steel 


The hardness of austenite at room temperature was deter- 
mined in specimens 8 mm. in diameter and 3 cm. long, made 
from a forged steel containing 1-69 per cent. of carbon. They 


were heated at 1120 to 1130° C. for 30 minutes and then 
TABLE I 
Specimen Rockwell Martensite Remarks. 
No. Hardness. Area per cent. 
I 44°2 49°8 
2 40°5 53°7 
3 51°5 66°8 
4 54°0 69°58 
5 53°5 63°1 . 
5’ 62:0 80-0 Immersed in 
liquid air. 
6 38-3 351 
7 35°8 29°7 
8 30°1 24°6 
9 14°2 0-0 
10 40°5 41°5 
II 39°0 34°2 
12 44°1 40°2 
13 61-0 75°0 Immersed in 


liquid air. 


quenched in calcium chloride solution at —15° C., calcium 
chloride solution at room temperature, and water at room 
temperature. It is known that a calcium chloride solution is 
one of the best quenching media, and hence quenching solu- 
tions of different temperatures were used so as to obtain speci- 
mens containing different amounts of austenite and marten- 
site. On etching the specimen with picric acid, white marten- 
site needles are revealed in a ground mass of brown austenite. A 
microphotograph of each specimen was taken, and after mea- 
suring the area of the martensite by a planimeter, the percent- 
age of this area was calculated. Further, the hardness of each 
specimen was measured by a Rockwell hardness tester at 
three to five different points. Table I illustrates the relation 
between the hardness and the martensite area. 
Effect of Cooling 


As the specimen contained more austenite than martensite, 
the change from the former to the latter structure takes 
place for the most part below room temperature. Thus the 
hardness of specimen No. 5’ after being immersed in liquid 
air for 30 minutes is increased from 53:5 to 62:0 owing to the 
transformation of the retained austenite to martensite. Speci- 
men No. 13 is also cooled once in liquid air; here, as the mar- 
tensite structure is very fine, the planimeter measurement 
was not possible, and hence recourse must be had to the 
X-ray analysis. A graph indicates that the hardness of 
austenite taken on the Rockwell ‘“c”’ scale is 9 (155 in the 
Brinell scale) and that of martensite is 6-85 (720 in the Brinell 
number). 

As regards austenite at high temperatures, the hardness 
above the 4, point was measured by using Honda-Sato’s 
impast hardness tester (Sato, Kinzoku no Kenkyu, 1924, 714). 
A specimen of an annealed steel measuring 29 mm, 1n 


TABLE II (0-6 PER CENT. C) 


Temp. °C. Hardness. Temp. °C. Hardness. 

15 2: 702 20°5 

137 22 711 19 

228 21°5 725 18 

330 21 776 16°5 

434 20 826 I0°5 

534 21 856 10°5 

630 21°5 


TABLE III (0:8 PER CENT. C) 


Temp. °O. Hardness. Temp. °C. Hardness. 
14 23 668 20 
125 22 710 19 
222 21 722 17 
340 20°5 766 15°5 
475 19°5 re} do) 100 
573 20°5 866 10-0 


diameter and 15 mm. in thickness was kept for 20 minutes at 
different temperatures, and then the hammer of the tester was 
let fall and the height of the rebound was reduced to the 
Shore scale. Table II shows the result of testing a 0-6 per cent. 
carbon steel and Table III that of a 0-8 per cent. carbon steel. 
Both have a small minimum between 400° and 500° C. and a 
maximum at about 600° C.; the hardness number above 
800° C. falls to Io. 
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\s regards the hardness of austenite in manganese steel 
oom temperature, Hadfield and Hopkinson (/von and Steel 
Iyst., 1914, i, 106) obtained a Brinell number 200 for the 
hardness of the austenite in a manganese steel containing 1-2 to 
13 per cent. of carbon and I2 to 12-6 per cent. of manganese, 
quenched from 1ro50° C. In the writer’s experiment, specimens 
having various manganese contents together with a constant 
irbon content, which lie all in austenitic region, were pre- 
pared: their compositions were :—o-8 per cent. C, with 10, 14, 
18 and 22 per cent. Mn, and 1-2 per cent. C, with 7, 10, 14, 
15 and 22 per cent. Mn The hardness of austenite of man- 
ganese steel is nearly 185 for all manganese content, and does 
not seem to be greatly affected by a carbon content. 


Manganese Steel at High Temperatures 


In order to determine the hardness of austenite in manganese 
steel at high temperatures, manganese steels which had the 
following percentage compositions were quenched in water from 
and made austenitic :—C, Mn, 9°63; 5S, 
P, 0-06 and Si,o-26. Itsimpact hardness at different high tem- 
peratures was nreasured by Honda-Sato’s tester. Table IV shows 
the results of the measurement. With a rising temperature the 
hardness of the austenitic manganese steel first decreases and 
after passing through a minimum at 300°, begins to increase ; 
it reaches a maximum at 600° and then again decreases. The 
hardness numbers as measured during cooling have the same 
values as in the heating. The hardness-temperature curve of 
austenitic nickel steel (0-42 per cent. C, 26-73 per cent. Ni), 
measured by the same tester, shows a maximum at 630° C 
The maximum probably corresponds to the blue shortness in 
steel ; in the statical test, the same maximum occurs at 
to 300° C. The position of the maximum is displaced to a 
higher temperature as the velocity of loading increases 


1050° C 0°93; o-o!I: 


200 


TABLE IV 
Temp. °C. Hardness. Temp. °C. Hardness 

15 32°0 O14 28-0 
122 26-0 713 24°0 
220 24°0 781 19°5 
315 24°0 545 10°5 
407 24°5 894 15°0 
515 27°5 


The presence of the maximum at 600° C. was at first attri- 
buted to the change of the austenite into martensite ; but as it 
is confirmed that during cooling from 600° C., the hardness 
takes the same values as in heating, the above view is not 
correct, that is, the martensite is not yet sensibly formed. 
Hadfield and Hopkinson reported that on heating a water- 
toughened manganese steel at 500° to 600° C. it became hard 
and magnetic, the structures changing to the needle-like form 
similar to that of a martensitic steel. Arnold and Read (Iron 
and Steel Inst., 1910, i, 169) reported on the chemical 
and microscopical analysis of the annealed manganese steel ; 
in their paper they explain the effect of annealing in causing 
the hardness and the magnetism as due to some change in the 
relation of carbides to iron. McKee (7.A.J.N.E., 53, 1015, 
437) reported that heating a water toughened manganese steel 
at 390° C. and cooling in air cause a heavy separation of 
cementite. From these investigations, it is evident that the 
separation of carbides takes place during annealing; but 
according to the view of the present writer, as the heating time 
is comparatively short, the main cause of hardening at high 
temperature is due to the blue shortness, which is not in any 
way related to the structure. The measurement of the electric 
resistance of the manganese steel during heating and cooling 
shows that during heating the resistance increases with the 
rise of temperature, and at 210° C. its rate of increase becomes 
slightly less, indicating the separation of cementite; above 
500° C. it considerably decreases, showing the separation of 
carbides as well as the removal of internal stress. During 
cooling, the resistance steadily decreases with the fall of tem- 
perature so that it is always less than the corresponding values 
during heating. Heating the water-toughened manganese 
steel at 250° C. for 3-5 hours causes no change in its micro- 
structure to appear, but heating it at 450° C. for 30 minutes 
results in a considerable separation of carbides. Lastly, com- 


paring the hardness of austenite in manganese and carbon steels 
it is found that at 280° C., at which the transformation from 
pearlite to austenite has been proved to be completed, the hard- 
ness of carbon steel is 10 and that of manganese steel is 17 in the 
Shore scale, the difference being 7, or 42 in the Brinell scale. 


If this difference in the hardnesses at high temperature persists 
at room temperature, the hardness of austenite in carbon steel, 
155, increased by 42, that is 197, will be that of austenite in 
manganese steel. This number is in good agreement with the 
value 182 actually observed. Hence the hardness number 155 
in the Brinell scale is the probable value of the hardness ot 
austenite in carbon steel at room temperature. 

As already discussed in the foregoing paragraph, the hard- 
ness of martensite in a I-69 per cent. carbon steel quenched from 
1120-1130 C. is 68-5 in the Rockwell “ c ’’ scale or 720 in the 
Brinell scale. The relation between the hardness of martensite 
and the length of martensite needles was also investigated, 
the result being shown in Table V. From this we see that the 


TABLE V 
Length of 


Martens. Number of 


Specimen Rockwell Needles Needles 
No Hardness. I by 102 measured. 
mm. 

2 46°5 I-19 474 

5 53°5 og! 420 

6 38°3 1°81 184 

7 35°5 2°43 103 

8 30°1 2°20 92 
Io 40°5 I-g0 221 
II 39°0 I°7O 197 
I2 4471 1°79 199 


hardness of the martensite increases as the length of the 
martensite needles diminishes, a hardness number even as 
large as 67-5 being obtained for exceedingly minute needles 
Though this result is an approximate one, the maximum 
hardness corresponding to very small martensite needles is 
67:5. In order to study the relation between the hardness 
and carbon content in steels, specimens (25 by 25 by 32 mm.) 
of Swedish carbon steels containing from o-1 to 1-5 per cent. 
were heated at temperatures shown in Table VI for 30 minutes 
and then quenched in water. The hardness in the centre 
and the outer portion of the specimens was measured. Table 
VI shows the results of measurements. Up to 08 per cent. of 


TABLE VI 
Brinell Hardness (Average of two) 





Specimen Quenching after immers. 
No. C percent. Temp. °C. Centre. Edge. in liq. air. 
37 o-Io 900 160 168 oo 
38 0-20 8380 277 298 —_ 

39 0°29 850 383 405 _ 
40 0°40 520 477 502 — 
41 0°50 810 524 568 

42 0°59 805 588 622 632 
43 o-7I 802 622 642 683 
44 o-81 800 665 637 — 
45 0-89 S00 658 627 —_— 
40 I-02 800 642 622 684 
47 1°10 815 642 22 689 
48 1'I9 855 617 588 — 
49 1-28 895 573 560 658 
50 1-48 980 528 484 _— 


carbon content the hardness increases with the carbon content, 
and afterwards gradually decreases. Below 0-7 per cent. of 
carbon the outer portion is harder than the central ; because, 
owing to its low carbon content, martensite is well developed 
in the outer portion in the specimen, while a small quantity of 
troostite is found mixed in the centre. Above o:8 per cent. of 
carbon, the outer portion is softer than the inner; because, 
in virtue of high carbon content, more austenite is formed in 
the outer position than in its centre. At any rate, the maximum 
hardness in the two portions was in both cases 650 in the 
Brinell scale. The fact that above an 0-8 per cent. of carbon 
content the hardness decreases, is probably due to the increase 
of retained austenite as well as to the growth of the martensite 
crystals. 


TABLE VII 


C per cent. o'-71 1°19 1°48 
Quench. Temp. °C. 802 855 980 
Aust. amt. at percent. I0 15 20 


Table VII is the result of the X-ray analysis for the quenched 
steels, and shows the increase of austenite present in martensite 
with increasing carbon content. If the quenched specimen 
is immersed once in liquid air, the hardness increases to 690 
and is almost independent of the carbon content. But even 
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with’ this"cooling, a part of the retained y-iron still remains 
untransformed, and therefore the specimen is not so hard as 
pure martensite (720 in the Brinell number.) In the case 
of a specimen containing 1-69 per cent. carbon, which 
quenched from 1130° C. in a calcium chloride solution 
afterwards immersed in liquid air, about 10 per cent. of the 
--iron was detected by X-ray analysis. A hardness measure 
ment of a quenched steel by Wahlberg (Jv. Sé. Jnst., 1901, 1, 
267) showed a maximum hardness 652 at 0-65 per cent. of 
carbon. 

Specimens (25 < 25 32 mm) 
carbon were heated at 850° C. 
water and then tempered at various temperatures for one 
hour. After cooling slowly the hardness was measured. 
The hardness of tempered specimens at 112° C. is greater 
than that of the quenched one, the Brinell number being 
683 against 660. As the tempering temperature further 
rises, the hardness gradually diminishes, with exception of 
three abnormal changes which take place at 150 to 200, 
350 to 400 and at 430 to 450° C., the former two corresponding 
to the tempering of the so-called A and B martensite and the 
last the recrystallisation of the steel. Grard (fev. de Me. 
1911, 241) also found the increase of hardness at about 100° C. 
but he failed to observe these three abnormal changes just 
referred to. Above 450° C., the internal stress is removed and 
the grain size grows gradually as the result of tempering, so 
that the hardness decreases. The hardness of troostite in 
0-89 per cent. carbon steel is about 400, and that of sorbite 
270 in the Brinell number. Next we shall consider the cause 
of the temper hardening above 1oo° C. Enlund (Jr. St. Inst., 
1925, 305), investigated the effect of annealing upon quenched 
carbon steels by means of the electric resistance, heat evolu- 
tion, specific volume and microscopic examination, and con- 
firmed the fact that the martensite is transformed into troostite 
at 100 to 200° C., the reaction being most marked at about 
r10° C., and that the retained austenite is decomposed at 
about 260° C. 

Austenite, Martensite, and Troostite 

If the martensite decomposes into troostite at 
as Enlund said, the hardness must decrease at that tempera- 
ture. As a matter of fact, the steel becomes harder at that 
temperature. Hence the present writer further investigated 
the phenomena in the following manner. A quenched steel 
containing 1-69 per cent. carbon was tempered at various 
temperatures for 30 minutes, and one and the same point on 
the specimen was in each case examined under a microscope. 
In specimens tempered at 100° C., no change was observed ; 
in those tempered at 128° C., the martensite formed by quench- 
ing began to be transformed into troostite and turned a brown 
colour. At the same time, a part of austenite was trans- 
formed into martensite of the characteristic white needles, 
but on a further heating’at the same temperature, the needles 
also became brown. At 240° C. the whole of the austenite 
was transformed into martensite and at 270° C. the martensite 
was transformed into troostite. From these results, we may 
-conclude that the increase in hardness at 110° C. was mainly 
due to the transformation of the retained austenite into marten- 
site and that the transformation of martensite into troostite 


affects its hardness but slightly. 

The above changes during tempering were also studied by 
means of the differential dilatometer constantly used in our 
Institute ; quenched steels containing 0-89 and 1-69 per cent. 
of carbon were studied, annealed steels of the same carbon 
content being used as the neutral. The results show that 
at 110° C, these specimens do not show the expansion which 
should be caused by the transformation of the retained austen- 
ite into martensite, but a gradual contraction ; because at 
110°, only a small amount of the austenite changes into 
martensite and at the same time a considerable amount of the 
martensite changes into troostite, this change causing a con- 
traction. The transformation of the retained austenite into 
martensite in the vicinity of 240° C. accompanies an expansion 
and that of the martensite into troostite at about 270° C., 
a contraction. 

The hardness of cementite can not be measured directly 
because of its extreme brittleness. Its hardness, as measured 
by the Mohr scale, is not certain, the value varying even by 
100 per cent. It is known that in the case of the binary 
alloys, consisting of a mechanical mixture, the hardness is 


Was 
and 


containing o-89 per cent. 


for 30 minutes, quenched in 


sia’ C. 


approximately a linear function of a component, provided 
these constituents remain constant in Applying this 
principle to the case of spheroidal cementite, Portevin (J7. St. 
Brinell scale as the 


size. 


Inst., 1921, ii, 61) obtained 4oo in the 
hardness of cementite. The present writer determined the 
hardness of cementite in the following manner Steels 


containing more than 1-0 per cent. of carbon were cast in a 
thick copper mould with a thin rectangular hole, and a plate 
of 1-5 mm. in thickness was obtained, which showed no trace 
of the decomposition of cementite. The hardness of the plate 
was then tested by a Rockwell hardness tester; the results 
are shown in Table VIII. Since the plate was very thin, it 
was also tested longitudinally, which showed the same hardness 
number. Thus the hardness of cementite was found to be 
74 (820 in Brinell scale). 
TABLE VIII 


Rockwell Hardness 


Specimen C Hardness after 
No. per cent. (aver. of 4) annealing 
05 I‘O2 40 - 
bb 11g 495 
67 1-48 47°5 
68 I*o2 53°5 37°0 
690 2°G2 58°65 5°0 
70 3°76 Ol 50-0 
71 4°25 O0O°5 — = 
72 $°90 60-0 - 
73 5°55 60'0 55-0 

Since the specimens here employed were obtained by a 


quick cooling in the copper mould from the melt, they may be 
subject to an intense internal stress, and consequently their 
natural hardness may be greatly increased. The same remark 
equally applies to the case of the austenite and martensite 
obtained by quenching. To estimate the effect of the internal 
stress on the neutral hardness of cementite, these specimens 
were heated at 650° C. for 10 minutes, and then their hardness 
measured ; in this case no trace of graphite was observed. 
According to recent investigation in our Institute, in the 
case of steel, this heating is sufficient to remove the internal 
stress. 64 1n the Rockwell scale (640 in the Brinell scale) was 
obtained as the natural hardness of cementite. 

The results of the hardness measurement for different 
structures of carbon steel and its important constituents so 
far obtained are tabulated in Table IX. Boynton ascribes 
to austenite hardness of too high a value, placing it between 
troostite and martensite. 


TABLE IX 
Brinell hardness Remark. 
number. 

Armco iron, normalised 90 * subjected to 
austenite ray ° internal 
normalised steel (0-9°,C.) 225 stress 
sorbite (0:9%C.) 270 
troostite (0:9°,C.) 400 
martensite 720 * 
cementite 820 * 

Summary 


; The result of the present investigation may be summarised 
in the following words :— 

1. The relative composition of carbon and manganese which 
is just sufficient to obtain austenite by water quenching, has 
been determined. 

2. The hardness of both austenite and martensite in carbon 
steel at room temperature has been found to be 155 and 720 
respectively in the Brinell scale. 

3. The hardness of austenite in carbon steel has been found 
to be 10 in the Shore scale at 820° C. 

4. The hardness of strained cementite has been found to be 
820 and its natural hardness 640 in the Brinell scale. 

5. The hardness of austenite in manganese steel both at 
ordinary and at high temperature has been found to be 182 
in the Brinell scale and 17 in the Shore scale respectively. 

6. The variation of hardness in carbon, nickel, and manganese 
steels with temperature has been measured. 

7. The relation of the hardness of quenched steel with regard 
to the carbon concentration has been determined. 

8. The relation between the hardness of a quenched carbon 
steel and the tempering temperature has been determined. 
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Metallurgical Topics: Monthly Notes and Comments 


From Our Own Correspondents 


Corrosion and Electrolysis 

It may be doubted if the practical jettisoning of the molecule 
in that branch of chemistry that was once called molecular 
physics has been all gain to the cause of correct physical 
conceptions. The chemist and the physicist have an old 
quarrel on this account, and the atom of the one by no means 
always behaves as the atom of the other does under the 
stimulus of scientific imagination. The whole theory of 
electro-plating is certainly explained by theories in which the 
molecule plays little part, even as a phantasmagoric radicle ; 
partly de-electronised particles or ions serve very well to 
explain the hypotheses. It is more than probable that the 
whole vexed question of corrosion will eventually be solved 
by properly co-ordinating the observed facts of electrolysis in 
the plating bath. There are at least three theories of corrosion 
extant, despite the fact that what is termed corrosion in 
respect of one metal—iron is the favoured type—may and 
probably does differ entirely from what is understood by 
corrosion in respect of another metal. The function of an 
electrolyte is obviously that of a solvent, and its potency in 
that respect is a function of many variables, of which the 
nature of the metal exposed to its action is, again obviously, 
one of the most important. There is rather a tendency in 
modern physics to become metaphysical in its endeavour to 
probe ultimate causes. The exercise of a right degree of 
scientific imagination is one thing, speculative mysticism is 
another, and perhaps less harmless and even less useful 
pursuit. Dr. Carl Benedicks trenches, in his latest volume 
of collected metallographic researches, rather dangerously, on 
the realms of pure speculation 


Metaphysical Chemistry 

THE trouble is not so much in the exercise of the imagination 
as the tendency to postulate that the things imagined are the 
things that are, and for the chemico-metaphysician to become 
didactic accordingly. Dr. Benedicks has some ingenious 
views on the kinetic constitution of solid matter, in pursuit of 
which he flogs a good many dead horses with skill and agility. 
He is dead against “ repulsive forces ’’ in solid bodies, although 
he admits the existence of “‘a repulsive force coming into 
action when the distance between the centres of two atoms 
is very short—otherwise the atoms would not preserve their 
individuality.” When a body cools enough he believes 
“agglomeration ”’ takes place. The thermal agitation be- 
comes so weak that the close-packed atoms of what he terms 
the dynamic lattice can no longer rebound, but stick together. 
The outer electronic orbits come into persistent contact. 
Apparently they become immobilised as well—the electrons, 
not the orbits. It was Humpty Dumpty who remarked so 
profoundly the words fiddle-de-de, and ended up by saying 
“ aimpenetrability, that’s what I call it.’ But Professor Bene- 
dicks’s hypothesis does away with impenetrability altogether. 
The atoms stick together and there is no more to be said ! 


The Non-Ferrous Trades 

THE year that has just closed has borne perhaps with greater 
hardship on the heavy iron and steel trades of this country 
than on any other industry. The non-ferrous metal trades 
have suffered to nothing like the same extent. A possible, 
but not altogether probable explanation might be sought 
in the fact that the production and working of these metals 
do not involve the consumption of fuel to anything like the 
same degree as the ferrous trades. Pig iron requires fuel in 
a dual capacity : to supply heat, and for the sake of the actual 
carbon required in the reduction of the iron oxides and car- 
bonates employed. The open hearth furnace and both the 
steel and iron foundries are extravagant users of coal. Of the 
few non-ferrous metals actually produced in this country 
either from the meagre home supplies of tin or lead ores, 
it may be said generally that less coal is required ; in lead 
ores, for example, the sulphur often serves to some extent 
the function of a fuel. The bulk of the non-ferrous metals 
worked in Great Britain are imported and only need refining— 
as in the case of antimony—or rolling, forging, drawing, 
extruding, or a foundry operation which, however, extravagant 
so far as fuel consumption is concerned, is less so than the 


parallel operations of an iron or steel works. Such a view 
would, perhaps, be superficial. The facts recited may be a 
contributory cause of the relative prosperity of the non-ferrous 
industries, but it is not the only cause. 


New Metallurgical Requirements 

IF it were so, the steel-rerollers, whose fuel ‘consumption 
is relatively small, would have been similarly prosperous. 
This has not been the case. The causes are deeper, and it is 
well that metallurgists and industrialists alike should give 
consideration to these causes and the mode in which they are 
at present operating, for they cannot fail in the long run 
to have a profound effect upon the state of industry throughout 
the country. The needs of medern engineering are not the 
same as those of engineering in the past. High pressure steam 
turbine practice, automobile engineering, and the development 
of aeronautics have created demands for metals the qualities 
of which must transcend in many respects those sought in 
the past. Corrosion takes its annual deadly toll of iron and 
steel. A metal that lasts twice or three times as long may 
be an economic metal, even if it costs nearly twice as much. 
The tendency is to use ferrous alloys with more and more of 
other metals and less and less of iron in their composition. 
There is likewise a growing tendency to use alloys of nickel 
and chromium as strong, and, in severe service, stronger 
and far less prone to corrosion than plain iron and steel. 


The Potentialities of Metallic Alloys 

THE copper-nickel alloys, the brasses, and the bronzes, are 
coming in for increased attention: new ranges of quality 
are available as the result of modern scientific research. The 
number of binary alloys possible within the range of the ordin- 
ary industrial non-ferrous metals of commerce has been 
computed at 435; the number of ternary systems at 4,060. 
Yet most of the new alloys such as stellite, alpax, lautal, 
duralumin, etc., are at least ternary or quaternary alloys, 
the permutations and combinations of which approach 
infinity. Of these a large number have very special uses 
and applications. Finally, we have to reckon with new 
metals: aluminium, for one, magnesium for another, chrom- 
ium for a third, and cadmium for a fourth. Already the 
beryllium-copper and magnesium-beryllium alloys are attract- 
ing attention. Iron and steel have formidable rivals to 
contend with, and, in this country at least, appear to be 
losing ground. 


Economies of Magnesium 

THE term new, as used above, is a relative one. Aluminium 
is really a new metal for engineering construction. Magnesium 
in such connections is even newer. The annual production 
of aluminium is in the vicinity of 200,000 tons. That of 
magnesium can only be guessed at ; some countries, for mili- 
tarv reasons, refuse to allow output statistics to be published. 
It may be estimated at round about 5,000 tons. It is certainly 
increasing. Its metallurgy is attracting an enormous amount 
of attention in Germany, France, Italy, and America, in all 
of which countries the metal is being actually produced. 
Little, if any, is actually produced in this country. It is 
sincerely to be hoped that the potentialities of this metal 
will not be neglected by British manufacturers. That its price, 
4s. a pound, is against its extended use is a pure fallacy. 
It has just been exposed in the Revue de Métallurgie by R. De 
Fleury, who shows that even were it many times higher, it 
would sfill subserve serious economic needs, apart from its 
invaluable possibilities in time of war. 


Carrying Capacity as a Criterion 

MonsIEwrR De Fleury gives formulae showing the maximum 
price at which an ultra-light metal such as magnesium could 
be sold without sacrificing any economic advantage involved 
in the use of a heavier but cheaper metal. Construed in 


terms of carrying capacity—and hence earning capacity— 
magnesium at 300 francs per kilogramme, or, say, I2s. 6d. 
to 15s. per pound, would still be an economic proposition. 
The argument is one which, mutatis mutandis, could be ex- 
tended to other forms of transport engineering : motor lorries, 
locomotives, and steam ships, and indeed, to many other 
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applications as well. He proceeds, moreover, to give much 
valuable information as to the metallurgy of refining, casting, 
rolling, and forging magnesium—information of a kind that 
has not hitherto been forthcoming. The article is one of 
extreme importance to practical metallurgists, and divests 
an important subject of much of the mystery which has 
hitherto surrounded it. The main contention that when value 
in service is taken into account, magnesium is an economic 
proposition, is a point of view which needs emphasis, and 
should be borne in mind by engineers. 


Abnormal Gas Absorption of Steel 

At a Faraday Society meeting held a short time ago, 
a paper on “ Absorption of Gases by Steel’’ was read by 
Messrs. T. Carlton Sutton and H. R. Ambler, of the Research 
Department, Woolwich Arsenal. The research described 
originated in some work on the calorimetry of high explosives. 
The explosives were confined in }-in. steel containers, sus- 
pended in a large closed vessel. When the mass of the pro- 
ducts of explosion (gaseous and solid) was examined, it was 
found that the total amount of each of the elements in the 
explosive did not reappear in the measured products of the 
explosion. If these discrepancies were to be accounted for 
on the hypothesis of occlusion of some of the gaseous products 
in the steel dust, which is formed when the container frag- 
ments, the absorptivity of the steel-dust would have to be 
more than ten times greater than the highest value hitherto 
recorded. Experiments were therefore put in hand to deter- 
mine whether under the extreme conditions to which the steel 
was subjected this could possibly be the case. From the 
results obtained, there now appears to be no doubt that 
the absorptivity is actually many times greater than was 
supposed. 
Nature of the Absorption 

ATTENTION was directed, in this investigation, to the amount 
of gas absorbed by the steel rather than to its composition, 
and an intricate detailed investigation would be needed to 
determine in full the various actions that may perhaps partici- 
pate in these absorptions. Some of the absorption may, 
perhaps, be due to the formation of a compound ; in fact, 
it seemed probable that the low nitrogen content of the 
desorbed gas was due to retention as iron nitride. There was 
no indication, however, that other absorbed gases—e.g., those 
containing oxygen—were held in chemical combination to any 
considerable extent. The evidence was distinctly against 
such a supposition. 


Mineral Surveying from the Air 

A PARTY of eight explorers, led by Major C. Kk. Cochran 
Patrick, of the Aircraft Operating Co., recently left for Africa. 
The party has gone out to survey 20,000 square miles of 
unmapped territory in Northern Rhodesia for the Rhodes@n 
Congo Border Concession. The survey will be made from 
aeroplanes, from which photographs will be taken by means 
of specially constructed electric cameras. It is believed that 
rich veins of copper exist in the area which is to be examined, 
and in view of the difficulty of exploring such a district (much 
of it being jungle land) the results will be awaited with 
interest. 


Hardening Steel with Nitrogen 

RECENT messages from Germany state that Krupps are 
developing the method of hardening steel by heating it in 
nitrogen, especially in the case of engine parts made of tough 
steel. It is pointed out that the normal process for hardening 
such parts is case-hardening. 

The new process is described as a surface treatment, that is, 
case-hardening by nitrogen. The parts to be hardened are 
heated in an atmosphere of the gas to a temperature of less 
than 1000° F. No subsequent quenching is required, and it 
is said that no strain or warping is liable to occur. Any 
strains existing before the hardening are removed by annealing 
up to 1050° F. before machining. The volume of the steel 
is said to be increased to a definite amount by the absorbed 
nitrogen, and account of this is taken in the final machined size. 

Case-hardening cannot apparently be replaced by the 
new process for all purposes, because the depth of the effect 
of the latter is smaller, being, as regards the maximum 
hardening effect, only about o-3 mm. _ The process is there- 
fore used only for such parts as have to withstand in use a 
pressure of less than 45 tons per sq. in. The resistance 


to wear obtained through nitrogen case-hardening is claimed 
to be excellent, and parts so hardened are said to be 
particularly suitable for uses in which it is important that the 
dimensions shall be varied by friction as little as possible. 
A further advantage claimed for the process is that the parts 
retain their hardness even when heated to goo° F. 
Cast Iron Research Association Report 

THE report of the British Cast Iron Research Association for 
the year 1925-26 has recently been issued. The year con- 
cludes the first period during which grant aid was guaranteed 
the Association by H.M. Government. In accordance with 
its usual practice, the Department of Scientific and Industrial 
Research arranged for a group of impartial experts to act as 
inspectors in examining the organisation and work of the 
Association. The inspection took place in January, 1925, 
and the report presented by the inspectors was, by courtesy 
of the Department, circulated to members. The Council 
through its sub-committee presented to the Department a 
memorandum appealing for further assistance, and imme- 
diately prior to the end of the financial year, as a consequence 
of the favourable recommendations made by the inspectors, 
negotiations were completed whereby further grant aid was 
assured the Association for another period of five years. 
Investigations are conducted at the laboratory of the Asso- 
ciation (at 24, St. Paul’s Square, Birmingham), at several 
universities, and at the National Physical Laboratory, and an 
imposing list of the researches now in progress is given in 
Appendix III of the report. The number of members is 
given as 219, the total income being £8,460, and the total 
expenditure £8,811, 74 per cent. of which is spent directly 
on research. Up to the date of publication of the report 
23 research reports had been published. 
Copper in Canada in 1926 

CoppPER production from Canadian ores during the first half 
of 1926 amounted to 70,843,426 pounds valued at $9,757,265, 
as compared with 53,055,349 pounds valued at $7,354,533 
for the first six months of 1925. This was an increase in 
quantity of 17,788,077 pounds and in value of $2,402,732. 
New York prices for copper for the first six months of this 
year averaged 13:773 cents per pound, ranging from 13-999 
cents in February, the highest price, to 13°599 cents in May, 
the lowest quotation, the price in June being 13-656 cents. 
Copper in commercial quantities occurs in the Yukon Terri- 
tory, British Columbia, Manitoba, Ontario and Quebec. No 
production of this metal was reported from the Yukon or 
Manitoba during the first half of the year. In British Columbia 
the production amounted to 45,571,429 pounds. Large 
deposits occur in northern Manitoba, and considerable experi- 
mental work is being carried on with a view to the proper 
metallurgical treatment of the ore. In Ontario copper is 
obtained mainly from the nickel-copper mines of the Sudbury 
district, where it is smelted to a matte. Some of this matte 
is exported to Wales and some to the United States, and the 
remainder is blown to converter copper at Port Colborne. In 
Quebec there was a small production from the copper-bearing 
pyrite ores of the Eustis Mine, but a much greater production 
will be shown when the new Rouyn district of that province is 
more fully developed. It is understood that the foundations 
are now being laid for a smelter and when the railroad that is 
now projected reaches this new camp, the smelter construction 
will be rapidly completed. 


November Output Figures for Iron and Steel 

THE output figures for November show the beginning of the 
return to production by the steel works. There were two 
more furnaces in blast at the end of the month than at the 
beginning, and the production of pig-iron amounted to 
12,700 tons. Steel production amounted to 97,500 tons. 
December figures are sure to be much better, but it will be 
January or February before the figures are such as can be 
usefully compared with the pre-strike figures. 

Many large contracts have been placed recently which mean 
more work for the steel makers. Shipbuilding, engineering 
and constructional work, and railway work are included. All 
this will help on the movement started by the accumulation of 
work in the strike. One of the best contracts is that secured 
by the Metropolitan Vickers Co. for the electrification of the 
Southern Railway’s suburban system. It is good news for 
Sheffield and Manchester, and in Sheffield particularly will 
mean considerably increased employment. 
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Trade, Commerce, Finance: The Month in Review 


From Our Northern Correspondent 


The end of the coal strike, inglorious as it was, seems almost 
to have passed into forgetfulness, and industry generally is 
beginning to make a move towards the resumption of normal 
activity. But it is a slow Many people appear to 
think that as soon as a strike is ended ordinary conditions can 
it once be restored, but it never is so, particularly in the case of 

prolonged strike of such dimensions and of such national 
applic ation as the recent one 


After-effects of the Strike 

The prevalence of this erroneous idea is evidenced by the 
number of letters which are received by the steel works in 
which surprise is expressed that deliveries of steel are not at 
once forthcoming now the strike is over. The strike may be 
over, but its effects are still very much with us. In many 
cases even the collieries are not yet properly at work. There 
are minor difficulties in the pits, and on the surface there is the 
shortage of wagons. Much of the coal that is being produced 
cannot be despatched because no wagons are available, and the 
consequence is that short time is being worked at many otf the 
pits. One miner was heard complaining that he had left 
home each morning at half-past four to go to his work, and on 
four out of the five days he had to come home again solely on 
account of this wagon shortage. 

Complaints are levelled against the railways and against the 
Government for this state of things, but it is only one of the 
many instances of the evil after-effects of the strike. One 
fact may be mentioned which explains this position, and which 
may not be generally known. During the stoppage the railway 
companies, like other industries in the country, were obliged 
to purchase supplies of coal from abroad, and these supplies 
could only be obtained by making forward contracts for con- 
siderable quantities. Although the strike is ended, there are 
still large deliveries of coal to be taken against these contracts, 
and it was reported that about a week ago 20,000 wagons were 
required at the East Coast ports to convey the coal which was 
coming in from abroad. No wonder that there is a scarcity 
of wagons for the home collieries ! 


Coal Prices 

There is a good deal of variation in the reports regarding the 
price of coal. Statements are made that coal prices are 
weakening and that they will soon be back to the pre-strike 
level, but it is difficult to accept that opinion. True, there is 
not a large volume of actual business in coal at present, as so 
many of the works are not yet in a position to take supplies, 
but there is quite a lot of forward buying for next year, and in 
every case the collieries are insisting upon an advance of 
Is. 6d. to 2s. 3d. per ton, and that for a six months contract ; 
and if only a three months contract is wanted a still higher 
price is asked. It may be, as some think, that by the end of 
the six months the price will have receded to what it was before 
the stoppage, but there are those qualified to judge who 
predict the maintenance of the advance or even higher prices 
for at least twelve months. 

The collieries are strengthened in their attitude by the 
knowledge that the demand for some months will be very 
brisk, as all the steel works will be at full output for some 
months ahead. Moreover, the demand for abroad is likely 
to increase, as the stoppage has shown many of the foreign 
consumers that after all there is no coal equal to ours. Then, 
again, the colliery wages are likely to be unusually high for the 
next period, as the ascertainment on which they will be based 
includes the high selling prices which have been realised during 
the coal famine by those pits which were able to reopen before 
the strike was ended. It is only natural that the colliery 
owners will seek to recoup themselves as much as possible in 
the price of the coal. 

The Coke Problem 

As far as the iron and steel trade is concerned, the problem 
at the moment is not only coal but coke, and the latter is the 
more pressing. There is an insistent demand for coke for 


process 


restarting the blast furnaces, but only in exceptional cases are 
prompt supplies available, and unless the works have sufficjent 
stocks in hand they have perforce to wait until the coke ovens 
are in something like normal operation. 


This means two to 


three weeks after supplies of slack are available. The first 
week gives a poor quality of coke and a very small output ; 
the second week shows an improvement in both respects ; 
in the third something approaching normal conditions is 
reached. Consequently, many of the coke ovens are unable to 
promise regular deliveries for the blast furnaces until the first 
or second week in January. It will, therefore, be about the 
middle of January before there is a general resumption of 
work. The hematite iron makers are in a similar position, 
and already there is rather a scramble for supplies of hematite 
for the steel works. 


Effect on Steel Prices 

As might be expected, this demand for coke has had its 
influence on the price, and the advance exceeds that which 
has been asked for coal. The present price ranges from IS8s. 
to 20s. at the ovens for three months contracts ; indeed, some 
of the makers are asking considerably over 20s., but such a 
price can hardly be maintained. The coke market is really in 
a stronger position than coal. The demand is in excess of the 
actual supply at the moment and is likely to remain good, as 
the pig-iron requirements for some months ahead are bound to 
be greater than they have been for a long time past. It has 
long been predicted that when the steel works are really busy 
there will be a shortage of pig-iron, and that condition is about 
to be reached, as the steel works will be at full stretch to cope 
with the orders which have accumulated during the stoppage 
and which are still coming in. More and more iron will be 
wanted and more coke must be obtained to keep the blast 
furnaces going. That condition may or may not be long 
maintained, but it is going to be there for the next few months, 
and the coke makers are not blind to the fact. It must be 
remembered that the price at which coke was sold prior to the 
strike was notoriously unprofitable, and the makers will cer- 
tainly take advantage of this opportunity to put the trade ona 
more economical basis. 

The advance in the price of coal and coke will mean about 
10s. per ton increase in the cost of steel making, even to those 
works which have their own blast furnaces; and to those works, 
of which there are still a number, which have to buy their 
pig-iron, the increase will be still more, as the price of basic 
pig-iron has advanced 15s. to 20s. per ton. Even the Ios. 
increase will be a serious matter to the steel makers, and it is 
rather disconcerting to find that as a result of the coal strike 
there has to be this increase in manufacturing costs due to the 
higher price of fuel, when the ostensible purpose of the stoppage, 
from the masters’ point of view, was to make cheaper fuel 
possible. More than ever cheap fuel is a necessity to the steel 
tr&de, but it will be some time before that desire is realised. 


No Advance at Present 

Steel prices have not yet settled down. The associated 
makers had a further meeting quite recently and decided not 
to make any official advance at present, as far as the home 
trade is concerned, although some of the export prices were 
increased 5s. This means that the home prices remain 
nominally at the Ios. over pre-strike prices. At present, the 
makers are not adhering to this level, and anything from 
7s. 6d. to 15s. per ton above is being quoted. So long as these 
better prices can be maintained, all well and good, but the 
difference between them and the official prices leaves open the 
way for under-quoting, and one has misgivings about the 
length of time that will elapse before the official prices become 
the actual. Rapid increases are not wanted, and boom con- 
ditions still less, but the parlous state of so many of the steel 
works is surely sufficient argument against the continuation of 
the policy of selling below cost. Hopes are pinned on the 
activity of the steel works in the opening months of the new 
year for a definite revival in the industry, but it is difficult to 
get away from the fact that there are still too many competing 
works in this country ; and the promised entry in the market 
of the new steel works at Appleby, which will very shortly be 
ready for starting, with a possible output of 4,000 tons of 
finished steel per week, does not make the outlook any 
brighter. However, it will be easier to discuss the situation 
when the abnormal conditions created by the coal strike have 
subsided. 
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Some Inventions of the Month 
By Oar Patents Correspondent 


Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE. 
Coating Iron with Lead 

ACCORDING to Dr. O. Spengler, Dessau in Anhalt, Germany, 
cast iron can be more readily coated with lead if, after pickling, 
it is treated with a salt of a metal which is precipitated by 
cast iron; copper sulphate may be used, the iron being 
covered with a coating of copper to which the lead may be 
applied by the usual methods, for example, by treatment with 
a solution containing a zinc halide and a tin salt, heating by 
means of a blow-pipe, and applying the lead. See Patent No. 
260,452, having the date, January 15, 1926. 
Lead Alloys 

ACCORDING to a patent application by W. Mathesius and 
M. W. Neufeld, Charlottenburg, Germany, a lead alloy for 
bearings contains small amounts of the following metals, the 
proportions indicated being suitable: calcium 0’5 per cent., 
sodium 0’5 per cent., barium o'I per cent., magnesium O’I per 
cent., and aluminium 0°04 per cent. See Patent Application 
259,211, having the International Convention date, Octo- 
ber I, 1925. 
Electrolytic Methods 

In the electrolytic refining of magnesium or other metals 
there is employed an electrolyte of molten chlorides, com- 
pounded so as to have a density lower than that of the alloy 
to be refined and higher than the magnesium, etc., which 
separates at the cathode. The anode, electrolyte, and cathode 

thus form successive layers, the cathode 


being further protected by a. still 
lighter layer of molten chlorides. For 


refining magnesium, a cast iron shell 
having a refractory lining g is pro- 
vided with a cylindrical sheet e of a 
metal miscible with magnesium and at 
the level of the cathode layer; it is 
intended to prevent thecreeping along 
the walls of the upper and lower chloride 
layers, and may form the cathode 
connection ; the latter may alternatively be made through 
rods k of carbon or iron. An air-tight cover h closes the 
cell. The anode consists of an alloy of magnesium and lead, 
the electrolyte of a mixture of magnesium chloride and 
barium chloride, and the protective layer of a mixture of 
potassium chloride and magnesium or sodium chloride. 
See Patent Application 259,554 (A. C. Jessup, 12, Square 
Desnouettes, Paris), having the International Convention 
date, October 9, 1925. 

Wrought Iron 

ACCORDING to a patent by G. G. Gedda, Surahammar, 
Sweden, a wrought iron of improved tensile strength and 
raised elastic limit, but which retains almost unimpaired 
its capacity for being welded, can be obtained by adding a 
small proportion of nickel or cobalt, with or without a 
little copper, to the pig iron used in the ordinary processes of 
manufacture. The composition and mechanical properties 
of a Lancashire bloom so produced are described. See 
Patent No. 260,789, having the date November 28, 1925. 

E. F. Birsstne describes a process for the production of 
wrought iron by the puddling process, according to which the 
charge of iron is first worked with an oxidising slag or reagent 
while spread out in a comparatively thin layer; when the 
carbon has been more or less completely removed, but before 
the iron has become welded together, the charge is crowded 
more and more together until finally balling takes place. 
Figure 1 shows a side elevation of a suitable form of apparatus 
and Fig. 2 a vertical section of Fig. 1, but in the reversed 
position. The furnace 10 having a lining 11 can be heated by 
burners 18 and is supplied with trunnions 13, 14, and a door 19. 
The parts 22, 23 and 24 of the furnace are of diminishing 
radii 221, 231, and 241. The charge of molten iron and oxi- 
dising slag is introduced on to the part 22, where it forms a 
thin layer and is thoroughly agitated by rocking the furnace 
about the trunnions 13 and 14; as the action progresses the 
material is successively transferred to the parts 23 and 24 
by rotating the furnace, thus becoming collected into a 
thicker layer; finally it is transferred to the hemispherical 
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portion 25 where balling takes place, additional heat being 
simultaneously supplied. The ball of iron is finally removed 
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through the door 19 or by detaching the portion 25 of the fur- 
nace. See Patent No. 261,449, having the date July}17, 1925. 
Purifying Iron - 

S. WESTBERG, Pittsburgh, U.S.A., describes a process] for 
removing impurities such as sulphur, phosphorus andfoxygen 
from iron or iron alloys by heating the metal in an air-free 
atmosphere containing hydrogen, and in the presence of a 
substance which will combine with the impurities or the 
products of their combination with hydrogen. These sub- 
stances may be oxides of alkaline earth metals, which combine 
with sulphuretted hydrogen, phosphine, etc., or they may 
be metals or alloys such as silicides of aluminium, calcium, 
barium, strontium, or magnesium, which react with the 
sulphuretted hydrogen, etc., with regeneration of hydrogen. 
A mixture of an alkaline earth oxide and a regenerative agent 
such as aluminium silicide can advantageously be employed. 
The material to be treated is packed in suitable heating 
chambers, together with the purifying agents, and is so 
arranged that the hydrogen has access to all parts of it. 
Temperatures between 800° and 1,400° C. are suitable. See 
Patent No. 260,646, having the date June 2, 1925. 

Cast Steel 

STEEL castings and ingots are poured from an ordinary steel, 
such as a carbon ’steel, to which has been added from 0'5 to 
5 per cent. of copper. The castings are then “‘ normalised ”’ 
by heating to a high temperature, say about 1,550° F., fora 
short time, cooling in air, reheating to about 1,000° F., and 
finally cooling off. The reheating process effects a con- 
siderable improvement in the yield point, ultimate strength, 
and hardness of the casting, which is not usually the case 
when an ordinary carbon or alloy steel is so treated. See 
Patent No. 260,835 (H. B. Kinnear, Marion, Ohio, U.S.A.), 
having the date March 2, 1920. 


S) 


Vanadiam 

B. F. KJELLBERG, of Stockholm, SweGen, findsthat vanadium 
can be more readily extracted from iron ores containing 
vanadium and titanium if a preliminary roasting is given, but 
only to such an extent that the compound FeO. V,O, is decom- 
posed without complete oxidation of the V,O, to V,O,; occurring. 
The vanadium can then be almost completely extracted by 
means of hydrochloric or sulphuric acid. The transformation 
of the vanadium into soluble form is facilitated by an addition 
of a halogen compound such as sodium, calcium, or magnesium 
chloride, or fluorspar, at the roasting stage. The vanadium- 
bearing material is advantageously treated as a finely divided 
concentrate. See Patent No. 260,661, having the date July 30, 
1925. 
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Current Articles Worth Noting 
We give below a brief index to current articles in the technical 

Press dealing with metallurgical subjects. 

ALLoys.—What do we know about copper-nickel alloys ? 
M. G. Corson. Metal Ind. (New York), 
19260, pPp- 492-499. 

The copper-beryllium alloys. M. G 
Ind., December 31, 1926, pp. 623-624. 
The production of ‘tin alloy’ from bearing metal 


scrap. E. R. Thews. Continental Met. and Chein. 
Eng., December, 1926, pp. 134-1396. 


December, 


Corson. Metal 


ALUMINIUM BRONZI Aluminium bronze ; an acid-resisting 
material. W. M. Corse. Trans. Amer. Soc. Steel Treating, 
December, 1926, pp. 898-906. 

CHROMIUM PLATING.—Chromium plating. A comprehensive 
view of the situation now existing. W. Blum. Brass 
World, December, 1926, pp. 381-383. 

CorrosIoN.—The problem of acid-resistant metallic materials. 
W. Guertler. Zeits. Metallkunde, December, 1926, pp. 
305-370 (in German 

Chemically resistant alloys and their properties. E. H. 
Schultz and W. Jenge. Zeits. Metallkunde, December, 
1926, pp. 377-386 (in German). 

Acid-resistant alloys with nickel as a basis. 
Zeits. Metallkunde, December, 1926, pp. 
German). 


W. Rohn. 


357-390 in 


CrysTaLs.—Experiments on the production of large copper 
crystals. H. C. H. Carpenter and S. Tamura. Rov. 
Soc. Proc. Ae, November, 1926, pp. 28-43. 

The formation of twinned metallic crystals. 
Carpenter and S. Tamura. Moy. Soc. Proc. 
ber, 1926, pp. 161-182. 


Ee ay: B 
* Fe Noveim- 


DIFFUSION OF Metats.—The diffusion of zinc in the «-series 


of solid solution in copper. J. S. Dunn. Chem. Soc. 
Tvans., December, 1926, pp. 2973-2979. 
ELECTROPLATING.—Electroplating tin. C.H. Procter. Metal 


Ind. (New York), December, 1926, pp. 502-503. 

The acidity of certain electroplating solutions. A. W. 
Hothersall. Metal Ind., December 31, 1926, pp. 
625-627. 

GENERAL.—A rapid method for the heat treatment of the 
aluminium-copper-nickel-magnesium (piston) alloy. S. 
Daniels. Tvans. Amer. Soc. Steel Treating, December, 
1926, pp. 872-883. 

The action of zinc, tin, aluminium, and magnesium on 
copper containing copper oxide. O. Bauer and H. 


Arndt. Giesserei-Zeitung, December 15, 1926, pp. 671- 
677. 

The application of technical control to the metal 
rolling mill. W. B. Price. Metal Ind. (New York), 


December, 1926, pp. 497-499. 

Cyanide Brittleness. V. E. Hillman and E. D. Clarke’ 
Trans. Amer. Soc. Steel Treating, December, 1926, pp. 
954-905. 

The desulphurising action of fluorine compounds on 
molten iron. W. Wilke-Dorfiirt and H. Buchholz. 
Stahl und Eisen, December 23, 1926, pp. 1817-1820 (in 
German). 

On modern reduction rolling mills (continued). G. B. 
Lobkowitz. Continental Met. and Chem: Eng., December, 
1926, pp. 137-138. 

Desulphurisation. E. J. Lowry. Jyvans. 
Steel Treating, December, 1926, pp. 906-941. 

The thermal expansion of inter-metallic compounds. 
M. de Hemptinne. Bull. Classe de Sciences (Acad. 
Belgique), No. 10, 1926, pp. 797-800 (in French). 

Electric iron has close grain. Foundry, November 15, 
1926, pp. 909-910. An account of alloy cast iron made 
in the electric furnace. 


Amer. Soc. 


Non-FERRous Metats.—Modern research in the domain of 
non-ferrous metals, especially the light metals. A. 
Petersen. Naturwissenschaften, November, 1926, pp. 
1049-1059 (in German). 

SoLip MerRcurY.—The metallography of solid mercury and the 
amalgams. W. Rosenhain and A. J. Murphy. oy. 
Soc. Proc. A., November, 1926, pp. 1-6. 


SYSTEMS AND DiIAGRAMS.—The iron-molybdenum system. 
W. P. Sykes, Trans. Amer. Soc. Steel Treating, December, 
1926, pp. 839-872. 


The germanium-aluminium diagram. W. Kroll. 
Metall. und Erz, December 2, 1926, pp. 682-684 (in 
German). 





Commercial Intelligence 


The following ave taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 


[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage ov Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making tts Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
ts also given—marked with an*—followed by the date of the Summary, 
but such total may have been reduced.] 


ILSLEY BROS. AND CLEVELAND, LTD., Birmingham, 
metal rollers. Registered December 16, £5,000 mortgage, 
to H. R. S. Ilsley, 5, Church Lane, Aston, coal merchant ; 
charged on Parkfield Works, Parkfield Road, Saltley. 

NEW CHUOUITAMBO GOLD MINES, LTD., London, 
E.C. Registered December 14, £5,000 debentures and bonus 
of 5 per cent. (filed under sec. 93 (3) of the Companies (Con- 
solidation) Act, 1908), present issue £2,500; general charge. 
*£6,700. December 31, 1925. 


SHEEPBRIDGE COAL AND IRON CO., LTD.—Regis- 
tered December 6, £1,400 debentures, part of £750,000; 
general charge (excluding uncalled capital). *£531,950. 


October 12, 1925. 


SMITH AND DAVIS, LTD., Birmingham, brassfounders. 
Registered November 17, £8,000 debenture, to Branch Nomi- 
nees, Ltd., 15, Bishopsgate, E.C. ; charged on land at Birming- 
ham, also general charge. *422,000. February 23, 1926. 

SOUTHERN FOUNDRIES (1926), LTD., Croydon. 


Regis- 
tered December 7, £50,000 debentures ; general charge. 


Satisfaction 

CARGO FLEET IRON CO., LTD. Satisfaction registered 
December 15, £12,500, part of amount registered January 23, 
1905, etc. 

GENERAL IRON FOUNDRY CO., LTD., London, E.C. 
Satisfaction registered December 11, £500, part of amount 
registered October 26, 1923. 

INTERNATIONAL ALUMINIUM CO., LTD. (late 
PANXITE REFINING CO., LTD.), London, S.W. Satis- 
faction registered December 16, £10,000, registered September 
26, 1911, and December 1, Ig11. 





Nickel or Copper Coinage 
THE question of the relative advantages of nickel or copper 
as metals for coinage has been raised by Mr. T. H. Turner, 
of the department of metallurgy of the University of Bir- 
mingham, in a letter to The Times, in which he says: ‘‘ Why 
are we bound to continue the use of that clumsy, unhygienic, 
and wasteful form of coinage, copper money ? Copper, as 
is well known by the excellent metallurgists at the Mint, is 
one of the metals produced mainly outside the British Empire, 
the larger proportion of it being bought from the United 


States. Nickel, on the other hand, is almost an Empire 
monopoly. It produces beautiful, hard-wearing, and cleanly 


coins which it is almost impossible to counterfeit, and which 
suffer practically no loss of their metallic value in circulation. 
There can be no question that these smaller nickel coins are 
very much more convenient in use. The rather obvious 
objection which will be made to any change in the form of 
coinage by manufacturers or users of penny-in-the-slot 


machines should not condemn the British nation to the per- 
petual usage of an effete coinage when every other important 
State in the world has adopted the far superior nickel coinage.’’ 
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Some Notes on the Analysis of Steels 
By W. Singleton 


(Of the 


The methods of analysis described below are principally for the determination of chromium, manganese, molybdenum, 


amounts of copper when present im steel. 


particular interest because of theiy rapidity and ease 


Determination of Chromium 
3ARBA’s method for the determination of chromium 
may be modified to give very quick and accurate results. 
The procedure to be adopted may be described as follows. 
One gram of the steel drillings is dissolved in 20 c.c. of hot 
20 per cent. sulphuric acid, and while still hot concentrated 
nitric acid is added a drop at a time, until the iron present is 
completely oxidised, as indicated by nitrous fumes being no 
longer evolved. The solution is diluted to about 200 c.c. with 
distilled water, heated to boiling, and a concentrated solution 
of potassium permanganate added until excess is indicated by 
the formation of a pink colour. The solution is boiled for a 
few minutes on the hot plate, after which the sides of the 
beaker and cover glass are washed, and 5 c.c. of a 5 per cent. 
manganese sulphate solution added. The liquid is thoroughly 
stirred, and made alkaline with a slight excess of ammonium 
hydroxide. The precipitate of manganese hydroxide which is 
thus thrown down instantly destroys the excess potassium 
permanganate and obviates the long period of boiling required 
in the use of Barba’s method. The solution is rapidly cooled, 
an excess of dilute sulphuric acid added, and the liquid diluted 
to a known volume of, say, 250¢.c. After thoroughly stirring, 
the solution is filtered through a dry filter paper. An aliquot 
portion—200 c.c. is a convenient volume—is measured into a 
beaker, an excess of standardised ferrous sulphate solution 
added, and the solution titrated back.with standard potassium 
permanganate solution. The iron value of the permanganate 
multiplied by the factor 0-31 gives the chromium value. 
Instead of diluting the solution to a definite volume and taking 
an aliquot portion, the whole of the solution may be filtered 
and the paper washed with hot water. 

Terni and Malaguti (Giorn. chim. ind. applicata, 2, 559 
(1920)) describe a method for the detection and estimation of 
chromium which they state gives very exact results, the time 
necessary for a complete determination of chromium being 
30 minutes. The quantitative determination of chromium by 
this method may be made in the presence of iron, manganese, 
nickel, vanadium, tungsten, and molybdenum, which do not 
interfere. For the determination of chromium, one gram of 
the metal in the form of drillings is treated with 30 c.c. of 
dilute 35 per cent. nitric acid in a covered beaker of 250 c.c. 
capacity, and the liquid heated until evolution of nitrous fumes 
has almost ceased. of concentrated nitric acid and 
about 1 g. of lead dioxide are added. The boiling of the 
solution is continued until the volume of the liquid is about 
5 ¢.c. The solution is then removed from the hot plate, and is 
diluted with about 30 c.c. of cold distilled water, 25 c.c. of 
30 per cent. sodium hydroxide are added, and the solution 
again heated to incipient boiling. The solution, together with 
the washings from the beaker, is transferred to a graduated 
500 ¢.c. flask, rapidly cooled under running water, and diluted 
with water to the 500 c.c. mark. After shaking, the solution 
is filtered through a large pleated paper. 200 c.c. of the 
solution (corresponding to 0-4 g. of steel) are measured into a 
conical flask, 25 c.c. of 30 per cent. nitric acid (freed 
from nitrous acid by prolonged boiling) and 5 to 10 c.c. of a 
10 per cent. solution of potassium iodide are added. The 
liquid is then titrated with sodium thiosulphate solution of 


in steel 


20 C.C. 


[000 CC. 


Research Laboratories of the General Electric C 


Ltd.) 


and small 


They consist for the most part of modifications of existing methods, and are of 


of operation. 


2°5 per cent. strength which has been standardised against 
N/10 potassium dichromate solution. 


Steels with Less than 2 per cent. Chromium 

The following method (Cramer, Chem. Analvst, 13, 16 
(1925)) for the determination of chromium has been found to 
give accurate results on chromium-nickel and chromium 
molybdenum steels of a chromium content of 2 per cent. or 
It has the advantage of being a rapid method and is 
quite as accurate as the usual procedure. On metals readily 
soluble in sulphuric acid, a determination can be made in very 
short time. One gram of the sample is dissolved in 50 c.c. of 
ao per cent. sulphuric acid and 5 c.c. of nitric acid (sp. gr. 1°20) 
are added. 20 ¢.c. of a 20 per cent. solution of ammonium 
phosphate are added, and the solution diluted with hot water 
to 150 c.c. A 5 per cent. solution of potassium permanganate 
is added a drop at a time until a slight excess remains after 
boiling two minutes. After the addition of 5 c.c. of 50 per 
cent. hydrochloric acid, the boiling is continued for three 
minutes after the pink permanganate colour disappears. If 
care is taken to add only a very slight excess of potassium 
permanganate, the manganese will not be precipitated, and 
the excess potassium permanganate will be reduced immedi- 
ately on adding the hydrochloric acid. The solution is diluted 
to 500 c.c. with cold water and titrated with ferrous ammonium 
sulphate and potassium permanganate. 

In titrating chromium with potassium permanganate 
solution after reduction with ferrous sulphate and when the 
beaker stands out against a white background, an appreciable 
excess of permanganate solution is required before the pink 
coloration of the permanganate can be detected, on account 
of the intense green colour due to the presence of chromium 
According to Kimber (Chem. Analyst, 42, 12 (1924)), the pink 
of the permanganate shows up distinctly by using a black 
background in preference to white. This difference is so 
marked that it requires about half a c.c. of the permanganate 
solution additional to develop the same colour with the white 
background. 

Appelbaum (Chem. Analyst, 24, 24 (1 the 
following modification of the previously described method for 
the rapid determination of chromium in steel. Dissolve 
3 g. of the steel drillings in 100 c.c. of 20 per cent. sulphuric 
acid ; a crystal or two of ammonium persulphate will hasten 
the reaction. The iron is oxidised with concentrated nitric 
acid, and after boiling for one minute Io c.c. of a 5 per cent 
solution of silver nitrate are added. After removing from the 
hot-plate, crystals of ammonium persulphate are added until 
all the chromium is oxidised, as shown by the manganese being 
converted to permanganic ac id. The solution is boiled until 
all the ammonium persulphate is decomposed. The perman- 
ganic acid is then removed by the addition of 5 per cent. 
sodium chloride until the pink colour disappears, care being 
taken to avoid chloride. The solution 1s 
cooled and excess ferrous sulphate solution added, and the 
titration completed with potassium permanganate solution 
The ferrous sulphate and potassium permanganate solutions 
are standardised against a known sample of chromium steel. 
The author states that two determinations made simultaneously 
will check within 0-02 per cent. 


less. 


g138)) 


suggests 


excess of sodium 
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Determination of Manganese 


The colorimetric determination of manganese by the 
persulphate method has the advantage that it is not necessary 
to remove the excess of persulphate. If the white light is 
first passed through a filter consisting of a nickel sulphate 
solution before reaching the permanganate coloured solution, 
it is easier to determine the depth of colour than when white 
light is used directly in the colorimeter. Colorimetric deter- 
minations of manganese in steel by this method agree within 
a half per cent. of the total manganese content. 

Nelson and Finlayson (Chem. Analyst, 40, 18 (1923)) have 
suggested a modification of the bismuthate method for the 
determination of manganese in steel, which is claimed to be a 
speedy and accurate substitute for the long-accepted bismu- 
thate method for manganese in steel laboratory routine. 
One gram of the steel drillings are dissolved in 35 c.c. of 40 per 
cent. nitric acid and boiled until solution is complete, and all 
nitrous fumes have been expelled. After cooling the solution 
a slight excess of sodium bismuthate is added and the liquid 
thoroughly stirred. The permanganic acid solution so formed 
is diluted with 50 c.c. of 3 per cent. nitric acid and filtered 
through an asbestos filter. The filtrate may then be titrated 
directly against standard ferrous sulphate solution until the 
pink colour disappears, a drop of a saturated solution of 
potassium ferricyanide is added, and the titration continued 
until the appearance of a distinct green end-point. That the 
end-point is green rather than blue is due to the complementary 
nature of the yellow of ferric iron and the Turnbull blue of the 
indicator. The saving in time to the steel analyst is appreci- 
able. Moreover, there is an approximate secondary end- 
point (the fading of the pink due to permanganic acid) to which 
it is possible to titrate rapidly, and a final exact end-point 
which turns from yellow to green with a single drop of ferrous 
sulphate solution of the usually accepted concentration. 


The Bismuthate Method for Manganese 

In an exhaustive series of tests (Stahl u. Eisen, 37, 197 
(1917) ) upon the bismuthate method for the determination 
of manganese in steel, pure iron manganese nitrate solutions 
were oxidised with bismuth tetroxide or sodium bismuthate 
in a I-5 per cent. solution of nitric acid at various temperatures. 
It was found that to avoid low results it is necessary to keep 
the temperature of the solution below 25° C. The resulting 
permanganate solution was filtered from the excess bismuthate 
and titrated with hydrogen peroxide, ferrous sulphate, or 
arsenious oxide solutions. Of these reagents the first was 
found to be the least practicable because of its instability, 
but the arsenious oxide was very stable and wholly practic- 
able. Inthe bismuthate method of determination the presence 
of chromium was found to give results slightly too high, whilst 
cobalt, if present, gave slightly low results. The difficulty 
of completely oxidising the carbon and phosphorus contents 
in the cold may be remedied by a preliminary warming with 
a small amount of bismuthate. The manganese dioxide pre- 
cipitate thus produced is dissolved in the boiling solution, 
which is then cooled and the main oxidation performed in the 
cold. 

It is claimed by some that the method previously elaborated 
as well as the lead peroxide and persulphate methods which 
have also been investigated by the previously mentioned 
author, are rather too complicated for routine control], and 
that they offer no advantage over the Volhard method. The 
Volhard-Wolff method using potassium permanganate can be 
used in the examination of ores, raw iron, steel and ferro- 
manganese. It can be used equally well in hydrochloric or 
nitric acid solutions, but sulphuric acid solutions are to be 
avoided. The presence of chromium is immaterial if the 
precipitated zinc oxide is removed. Molybdenum and vana- 
dium do not interfere, but cobalt gives slightly high results. 
The chlorate process can only be used in nitric acid solution, 
and is particularly suitable for the determination of man- 
ganese in iron and steel. It is less accurate for estimating 
small amounts of manganese and for ferro-manganese, and 
the presence of considerable quantities of chromium causes 
slightly high results. The persulphate method for the deter- 
mination of manganese is adapted to works laboratory practice 
because of its rapidity, but the presence of considerable 
amounts of chromium or cobalt make the end-point of the 
reaction difficult to detect owing to the colour which these 
metals impart to the solution. 


Determination of Molybdenum 

In the usual volumetric method for the determination of 
molybdenum, the sulphide precipitate is dissolved with nitric 
acid and sodium chlorate, evaporated with sulphuric acid, 
reduced with zinc and titrated with permanganate. The 
presence of iron in the sulphide precipitate may frequently 
be the cause of high results. If chromium is present it is 
frequently necessary to filter off and fuse insoluble carbides, 
thus considerably extending the time required for analysis. 
In the method described below, the iron and chromium, as 
well as traces of copper which are often present, are removed 
by filtration after fusing the ignited sulphide precipitate. 
This method is more rapid and as accurate as the former 
method. 3 g. of steel drillings are dissolved in 200 c.c. of 
3 per cent. sulphuric acid, ammonium persulphate being added 
to the hot solution until the molybdenum is completely dis- 
solved, and the solution just begins to turn brown. The 
solution is diluted with water to 300 c.c., and allowed to cool, 
after which hydrogen sulphide is bubbled through for 30 
minutes. The precipitate is allowed to settle, filtered, and 
washed with 2 per cent. sulphuric acid. The paper and 
precipitate are carefully ignited in a platinum crucible, care 
being taken to prevent heating above a faint redness. After 
the addition of 2 g. of sodium carbonate, the ignited sulphides 
are fused for about three minutes in the covered crucible at 
a low temperature. The fusion product is dissolved in a 
small beaker containing 75 c.c. of water, and heated until 
the solution is complete. The liquid is boiled for a few 
minutes and filtered into a 250 c.c. beaker. If some of the 
charred filter paper is left in the crucible during fusion and 
the air is excluded by the crucible being tightly covered, 
any chromium present will remain unoxidised and will be 
precipitated along with the iron and copper by the sodium 
carbonate. The insoluble matter is filtered off, the filtrate 
cooled, and 25 c.c. of 50 per cent. sulphuric acid added. After 
heating to drive off all carbon dioxide, 2 g. of granulated zinc 
are added to the cool solution. When the zinc is all dissolved, 
the hot solution is passed through a Jones reductor—containing 
granulated zinc—into a ferrous sulphate solution, and washed 
with 2 to 3 per cent. sulphuric acid. The titration is then 
immediately completed with potassium permanganate. The 
blank found by dissolving 2 g. sodium carbonate in 75 C.c., 
and proceeding as with the sample, is deducted. 

According to Maag and McCollam (Ind. Eng. Chem. 17, 
524 (1925) ) the determination of 0-02 to 0-15 per cent. of 
molybdenum in steel can be made in 20 minutes, by taking 
advantage of the colour reaction between molybdenum 
trioxide, potassium thiocyanate, and stannous chloride. For 
further details of the manipulation of this method the reader 
is referred to the original paper. 


Determination of Copper 

It is frequently desirable to determine the copper in steels 
bearing but a few hundredths percent. The following method 
is really a combination devised from several other methods, 
and has been found to give quite satisfactory results. 5 g. 
of the steel drillings are dissolved in 150 c.c. of 20 per cent. 
sulphuric acid. Most of the free acid is then neutralised 
with ammonia solution, and hydrogen sulphide bubbled 
through the solution until saturated. The residue is filtered 
off and washed with water containing hydrogen sulphide, and 
ignited in a porcelain crucible. A small amount of potassium 
bisulphate is placed in the crucible, and heated just sufficiently 
to keep the bisulphate in a state of fusion, when the copper 
will quickly go into solution. The fusion product is dissolved 
in hot water, transferred to a 200 c.c. Erlenmeyer flask and 
cooled. The total volume should be about 80 c.c., to which is 
added 10 c.c. of the standard copper sulphate solution, and 
sufficient 20 per cent. sodium hydroxide to form a slight 
precipitate of copper hydroxide. The solution is neutralised 
with acetic acid and 1 c.c. of concentrated acetic acid 
added in excess. 20 c.c. of 10 per cent. potassium fluoride 
to suppress the ionisation of the iron which is always present 
in small amounts, and 10 c.c. of a 40 per cent. solution of 
potassium iodide, are added, and the solution thoroughly 
stirred before being titrated with standard sodium thiosul- 
phate. When the yellow colour of the iodine has almost 
faded, 3 c.c. of starch solution are added and the titration 
continued to the slightly cream coloured end-point. 10 c.c. 


of the standard copper sulphate solution should be titrated 
under the same conditions as the sample, after the addition 
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vf sodium hydroxide to slight alkalinity, acidification with 
acetic acid, and the addition of potassium fluoride and 
potassium iodide. 

The addition of the 10 c.c. of standard copper sulphate 
solution to the sample is necessary, otherwise a sharp end- 
point will not be obtained. The fusion after ignition with 
potassium bisulphate has the advantage over dissolving in 
nitric acid in that nitrous fumes which cause trouble during 


titration are absent. The standard thiosulphate is made by 
dissolving 4 g. of that salt per 1,000 c.c. water, which is then 
standardised against a copper sulphate solution of known 
copper content. The standard copper sulphate solution is 
made by dissolving 2 g. of pure metallic copper in nitric acid, 
adding 15 c.c. concentrated sulphuric acid; the liquid is 
evaporated to dense white fumes. The solution is taken up 
with water and diluted to 1,000 C.c. 





The Recovery of Tin from Waste Scrap 
Advantages of the Chlorine Process 


THE high cost of tin, the enormous quantities required for 
the food-canning and other industries, and the limited supplies 
in sight, lend peculiar interest to the possibilities of recovering 
the tin from the vast accumulations of scrap which bear witness 
to the wonderful increase in the world’s consumption of canned 
foods. Interest in the subject is further deepened by the fact 
that some of the most successful of the many processes patented 
in recent years for detinning scrap involve the use of chlorine, 
a substance now produced in such large quantities that new 
outlets for its employment are required. 

Numerous attempts have been made during the past thirty 
or forty years to utilise tin scrap, partly for the sake of the 
iron, but chiefly for the sake of the tin. It has been found that 
it is not possible to recover the iron without first removing the 
tin coating, and indeed it is not very rational to try to do so, 
since the tin itself is so valuable. Hundreds of patents have 
been taken out for removing this coating, either in the form of 
metallic tin or as tin salts. The latter, of course, are of value 
for many technical purposes, and need not necessarily be 
reduced to metallic tin. The earliest attempts at detinning 
made use of electrolysis, as in the patents of Keith (1876, 
U.S.A. Pat. 176,658) and T. Goldschmidt, of Germany, in 
which the scrap, in warm alkali solution, is subjected to elec- 
trolysis, the tin being recovered at the anode and the iron at 
the cathode. The tin is easily removed and melted down, and 
the iron also may be compressed into solid billets for which 
there is a ready market. The method proved fairly successful 
on a commercial scale, but has now been generally superseded 
by the chlorine process. A second method is that of detinning 
with hot aqueous alkaline solution, with or without an oxidising 
agent. Here the tin is recovered in the form of one of the oxides 
of tin, and may be used direct as a colouring matter, e.g., in 
the manufacture of enamel, or it may be smelted down to 
metallic tin. 


The Chlorine Process 

The chlorine process of tin recovery dates back to 1854, 
when Higgins took out a patent (Eng. Pat. 766, 1854), followed 
by Parmalee and others in the United States. In 1883 there 
was also a plant working successfully at Metikon, on Lake 
Zurich, in Switzerland. The most important condition in the 
chlorine process is that moisture must be rigorously excluded. 
The chlorine gas must be perfectly dry, and the tin scrap 
clippings must also be perfectly dry and clean. The tem- 
perature must be kept below 38° C. or 1oo° F., if an iron 
reaction chamber is used, otherwise the chlorine will attack 
the iron, forming ferric chloride. This action of the chlorine 
is also accelerated by the presence of moisture. Even with 
these conditions strictly fulfilled it was difficult to avoid the 
formation of rust on the iron scrap. A very thin layer of ferric 
chloride would persist in forming and would attract moisture 
from the air, however carefully perfect dryness was provided 
for. It was therefore necessary to remove this layer of ferric 
chloride, as formed, by means of washing. Numierous patents 
have been recently taken out, modifying the practical details 
of the chlorine process. In Goldschmidt’s latest process the 
dried tin scrap is put into large cylindrical containers, either in 
a more or less loose form, or pressed into baskets. These con- 
tainers are tightly closed, and dry chlorine gas is introduced 
under pressure, either at 3°7 atmospheres at 0° C., or 7°6 atmo- 
spheres at 25°C. The pressure continues to fall as detinning 
proceeds, owing to the formation of liquid tin chloride and con- 
sequent reduction in gas volume. When the pressure remains 
constant detinning is finished. The heat formed during the 
reaction of the chlorine with the tin is dissipated by cooling. 


Another chlorine method is that of Von Schutz, in which a 
dry mixture of chlorine and other gases, such as dry air, is 
drawn through the scrap by suction instead of pressure. 
Arrangements are made for reheating the inflowing gases, if 
necessary, by passing them through pipes around which the 
exist gases of the process are drawn off, these exit gases having 
been heated by the heat of the detinning reaction. By their 
subsequent coolitig and contraction they form the required 
vacuum for suction. The detinned scrap is washed, dried, and 
compressed. This method is said to be quicker and simpler, 
and requires less labour and apparatus than some of the others. 
Von der Linde has also patented a method in which dry air 
is mixed with the chlorine. 

In other processes, such as that of Dubois and Kaufmann, 
a solvent is used, e.g., carbon tetrachloride, and the tin salts 
so produced, together with the solvent, may be recovered by 
subsequent treatment with water or steam ; or, if preferred, 
the solution of the tin salts in carbon tetrachloride may be 
electrolysed after addition of water. In the Acker process 
liquid chlorine, from which free chlorine gas is constantly 
given off, is used. Von Kugelen and Seward, in patents assigned 
to the Tin Products Co., of New York, use a process in which 
the scrap is so arranged that the heat generated during detin- 
ning is dissipated rapidly enough to maintain the temperature 
below the point at which chlorine attacks iron, and the 
stannic chloride formed is removed by volatilising in a current 
of chlorine, or is condensed in the detinning chamber. Sperry, 
and also Leitch, in their patents both use stannic chloride 
either mixed with chlorine or alternately with it. 

It is claimed generally for the chlorine process that it can 
be carried on in larger units and with lower labour charges, 
that it is more thorough, and that less tin is lost than when 
other methods are used. The tin is recovered in the form of 
tin tetrachloride (i.e., stannic chloride) which is a valuable 
product extensively used in the silk-dyeing industry. Prac- 
tically all the corrosion problems have now been satisfactorily 
solved. The cost of a detinning plant varies from £3 to £4 
per ton of scrap handled, when the plant is comparatively 
small, say, a 1,500 ton per annum capacity, to £2 or £2 Los. 
per ton of scrap with a larger plant of 10,000 tons per annum 
capacity. These figures include the necessary buildings and all 
plant, such as baling presses, cranes, chlorinators, pipe con- 
nections and chlorine compressors. Practically the whole cost 
of the process is covered by the price obtained for the recovered 
iron billets, whilst the stannic chloride crystals, which may be 
sold as such, preferably, or reduced to tin, represent clear 
profit. The process appears therefore to be fairly attractive. 





Indian Metal Tariff 


THE Government of India has published a Bill giving effect 
to the main recommendations of the Tariff Board for the 
continuance of protection of the Indian steel industry for 
seven years from April 1 in the form, not of bounties on pro- 
duction, which the Tariff Board suggested should be abolished, 
but of changes in import duties. It is recommended that a 
statutory inquiry shall be instituted at the end of the pro- 
tective period to ascertain the amount of protection still 
necessary and the manner in which it should be applied. 
The Bill removes the duty on unwrought zinc with a view to 
reducing the cost of manufacturing galvanised sheets, and also 
reduces the duty on block tin from 15 per cent. ad valorem 
to 250 rupees per ton. Both of these latter changes are not 
subject to a seven years’ limit. 
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Metallurgical Topics: Monthly Notes and Comments 


From Our Own Correspondents 


Modern Fuel Developments 

Ix view of the great importance of the fuel problem at the 
present time, the metallurgical department of the Sir John 
Cass Technical Institute. Jewry Street, Aldgate, London, has 
arranged a special and very comprehensive course of lectures, 
by a number of specialists, which will deal with some technical 
aspects of the subject. The lectures will be given on Mondays, 
from 6 to 7 p.m., commencing on February 7, and the detailed 
arrangements are as follows: February 7, ‘* Recent Develop- 
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ments in Coal Mining,’’ by H. M. Morgans, B.Sc., M.1.M.M. ; 
February 14, ‘‘ Preparation of Fuel,’’ by Professor K. N. Moss 
February 28, ‘ Pulverised and Colloidal Fuel,” by L. C. 
Harvey ; March 7, ‘“* Coke Oven Practice,’’ by E. M. Myers 
March 14, “ Gas Works Practice,” by Dr. H. G. Colman ; 
March 21 Low Temperature Carbonisation,’” by F. 5 
Sinnatt, M.S« F.C of the Fuel Research Department 


March 28, * Liquid Fuel,” by Professor J. S. 5S. Brame 


fee jor the full course of seven lectures is ten shillings. 


Institute of Metals General Meeting 

THE annual general meeting of the Institute of Metals will 
be held in the Hall of the Institute of Mechanical Engineers, 
Storey’s Gate, London, W.1, on March 9 and 10. On March 9g, 
the annual dinner of the Institute will be held at the Trocadero 
Restaurant, Piccadilly, and this will be followed by a dance 
The price of tickets for the dinner and dance is 15s. The 
programme of the meeting is as follows : Wednesday, March 9 

morning, general meeting and reading of papers ; afternoon, 
reading of papers, followed by a discussion on “ Electric 
Furnaces in Non-Ferrous Metallurgy.’’-—Thursday, March 10, 
morning and afternoon, reading of papers 


Papers before the Meeting 

AMONG the papers to be submitted to the meeting are the 
following :—Professor K. Honda and Professor H. Endo, 
““ Magnetic Analysis as a Means of Studying the Structure 
of Non-Magnetic Alloys’’; C. Blazey, “‘ Brittleness in Arsenical 
Copper’; J. D. Grogan, ‘The Influence of Calcium on Alumi- 
nium Containing Silicon.’’ With an Appendix on “‘ The Estima- 
tion of Calcium injAluminium Alloys,”’ by P.4s.Ward; Professor 
LD). Hanson and Grace W. Ford, “ Investigation of the Effects 
of Impurities on Copper. Part V.—The Effect of Bismuth on 
Copper’’; Professor D. Hanson and C. B. Marryat, “ In- 
vestigation of the Effects of Impurities on Copper. Part III 

-The Effect of Arsenic on Copper. Part IV.—The Effect 
of Arsenic plus Oxygen on Copper’’; J. N. Friend and W. E. 
Thorneycroft, ** Examination of a Fifteenth Century Brass ”’ 
E. Hargreaves, ‘‘ The Application of Strain Methods to the 
Investigation of the Structure of Eutectic Alloys’’; and 
‘“ Note on the Crystallisation of the Lead-Tin Eutectic ”’ 
R. Genders, ‘‘ The Mechanism of Inverse Segregation in 
Alloys,”’ with an Appendix on “‘ The Accurate Determination 
of Copper in Bronze by Electrolysis,’’ by R. A. F. Hammond ; 
H. Moore and S$. Beckinsale, ‘‘ Notes on the Manufacture and 
Properties of Hair Springs’; J. H. Miller, ‘*‘ The Penetration 
of Brass by Tin and Solder, with a Few Notes on the Copper- 
Tin Equilibrium Diagram ’’; J. N. Friend and W. E. Thorney- 
croft, ‘‘ Note on the Silver Contents of Roman Lead from 
Folkestone and Richboro’ Castle ’’ ; D. F. Campbell, “* Electric 
Furnaces in Non-Ferrous Metallurgy ’’; M. Hansen, ‘‘ The 
Magnesium-Rich Magnesium-Copper Alloys.”’ 


A New Vista in Metallurgy 

THERE is every indication that we are on the eve of new dis- 
coveries in regard to metallurgy, which will profoundly modify 
many of our chemical and physical concepts. The enormous 
amount of attention now being devoted to the investigation 
of pure metals, to which reference has more than once been 
made in these columns, is having important results. A 
symposium on pure non-ferrous metals has recently been held 
in New York under the auspices of the American Electro- 
chemical Society. At this meeting reports were presented 
showing that degrees of purity have already been reached 
in the production of copper, aluminium, nickel, zinc, lead, and 
tin, which but a few years ago would have been regarded as 
unattainable. The maximum purity is reached in the case 
of zinc, which has been prepared in a condition of “‘ spectro- 
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SC opi purity.” 


Cadmium of similar purity is said to have been 
made. 


At the symposium samples of copper having 100 
per cent. conductivity, the conductivity of a hitherto purely 
theoretical constant, exhibited Even if analyses re- 
ported to the 5th place of decimals are taken cum grvano salis 
it is evident that the results obtained in regard to the produc- 
tion of pure metals tend towards theoretical perfection. 


New Constants Available 


OF the which may ensue from. the 
production of metals of so great a degree of purity, it will 
suffice to instance two only, as showing the new fields open 
to investigation. We shall have a fresh set of constants 
that will really be constants, and not subject to the vague 
perturbations due to “ foreign constituents.”” It will be 
possible to state boiling and freezing points in terms as absolute 
as those of pure mathematics, and to ascertain other physical 
data with a definiteness and accuracy hitherto unknown. 
The relationships of these constants to one another may 
reveal other fundamental facts respecting the constitution ot 
matter, and smooth out some of the kinks and discrepancies 
in existing curves of a periodic kind collating physical and 
chemical data. The other field of investigation thus opened 
out is of equal importance from the point of view of pure 
science, and of even greater importance to the applied sciences 
of metallurgy and engineering. It has hitherto been impossible 
to give a definite value to the precise influence of each com- 
ponent element in an alloy on the aggregate physical properties. 
When pure metals, the properties of which have been quan- 
titatively established, are used in the preparation of such 
alloys, the ultimate properties should be capable of accurate 
predetermination, and a very great advance will have been 
made. , 

Corrosion Problems 

APART from these two main lines of research, the behaviour 
of pure metals towards solvents, and, in particular, their 
behaviour in electrolysis should throw a considerable amount 
of light on many vexed questions concerning the modus oper- 
andi of corrosion. Already the behaviour of pure zinc to 
acids has been found to differ enormously from that of con- 
paratively pure metal. The phenomena of passivity, and the 
influence of accelerators and ‘‘ poisons’ in the electrolytic 
deposition of metals are all, a priovi, related to certain aspects 
of corrosion, using the term in the wide sense, and not in the 
more restricted one of rusting alone. The behaviour of a 
single specimen of a really pure metal will serve to show 
to what extent the old electrolytic theory of corrosion, or the 
newer electrolytic theory can, respectively, be relied upon. 
Finally, those methods of research which are emploved to 
investigate structure, and X-ray analvsis, will be greatly 
simplified. | 
The Supersession of Smelting Processes 

AN interesting point has recently been brought out in one 
of our American contemporaries in regard to the general cam- 
paign for the production of pure metals. Broadly speaking, 
the purity of a metal produced by ordinary furnace methods 
depends upon the ease with which its oxides can be reduced 
by smelting. Thus tin, which can be easily reduced, can be 
made in a high relative degree of purity. Aluminium is at 
the other end cf the scale, and cannot be directly produced 
by such methods. Lead, zinc, copper, and iron occupy 
intermediate positions. The tendency is, therefore, for an 
alternative process to supersede the furnace process in the cas« 
where purity is desired, and the metal cannot easily be reduced 
Electrolytic metal may therefore be regarded as an escape 
from two antagonistic tendencies. One is the exhaustion 
of high grade ore, which means that more impure ores have 
to be used, with consequent greater contamination when the 
older furnace processes are employed, and the other the 
increasing demand for special and uniform alloys made from 
metal of the highest puritv. The moral to be drawn from 


were 


many consequences 


these considerations is that the older furnace methods will 
hold their own in industry whenever ores and fuels of reason- 
able purity are available, but, as the demand for purer metal 
grows, and in proportion as the purer ores become exhausted, 
electrolytic methods will continue to grow in favour. 
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High Temperature Viscosity of Metals 

THE admirable paper by Sir Robert Hadfield, read by Mr, 
S. Main before the Institute of Marine Engineers, summarises 
in an interesting way much useful information as to the be- 
haviour of steel, and some of the new heat-resisting alloys 
at high temperatures. Incidentally, it explains clearly what 
is meant by the creep stress limit, the new conception which 
has been introduced in connection with the investigation of 
the extension of metals, under stress, at high temperatures. 
The importance of the whole subject to steam and power 
engineers is further emphasised by an article in the December 
number of the Revue de Métallurgic, by MM. J. Cournot and 
R. Pages. This article, which is one of a series, deals with the 
viscosity of copper, brass, and aluminium bronze at high 
working temperatures. The “ creep limit ’’ is the 
stress at and below which, at any particular high temperature, 
no continuous stretching is produced, however long the load 
is maintained. The French investigators’ ‘‘ limit of viscosity ”’ 
is the stress above which continuous viscous deformation 
takes place. It would appear, therefore, that the two con- 
ceptions are identical. Sir Robert discusses steel only, but 
MM. Cournot and Pages have made experiments on the 
non-ferrous metals referred to. Among other interesting 
results it was established that the presence of lead in a brass 
greatly reduces the limit of viscosity. Above 300° and up to 
400° C. copper is stronger than brass; hence, the richer in 
copper a brass is, the better it will behave at high temperatures. 
Copper aluminium is superior to either metal. Some viscous 
flow experiments on these metals at ordinary temperatures 
are also recorded, and further experiments on aluminium and 
its alloys are in progress. 

Corrosion Prevention by Electrolytic Coating 

Ara meeting of the Electroplaters’ and Depositors’ Technical 
Society, held at the Northampton Polytechnic Institute, 
London, on Wednesday, January 19, Mr. H. Sutton, of the 
Aircraft Station at Farnborough, read a paper on “ Electro- 
Deposited Coatings for Prevention of Corrosion.”” Dr. R. S. 
Hutton occupied the chair, and in introducing the speaker 
roughly compared the efficiency of galvanised zinc with electro- 
zinc. There could be little doubt, he said, that present-day 
galvanising was not as good as it once was, and this fact 
served to enhance further the merits of electrolytic zinc, re- 
markably thin coats of which gave adequate protection. 

Mr. Sutton "prefaced his experiences of the rust-resisting 
properties of various metals with a description of the manner 
in which rusting occurred. The three important factors 
were: firstly, the metal; secondly, the moisture deposited 
as the result of temperature changes ; and thirdly, the oxygen 
of the air which oxidised the ions entering the solution, 
thus continually removing the iron from the solution to form 
insoluble hydroxide. One of the best metals for preventing 
rust was zinc. A thickness of 0-0005 inch gave very good 
protection, which was not increased materially by thicknesses 
exceeding this. Cadmium deposits afforded a protection of 
about the same order as zinc, improved results being obtained 
by heating to 200° to 300° C. Nickel was definitely inferior 
to zinc and cadmium, thick deposits being necessary even for 
moderate protection. Chromium also gave disappointing 
results, deposits up to 0-0025 inch beimg ineffective. Tin 
and lead, though unsatisfactory preventives of corrosion, 
had been useful on parts which were exposed to various 
chemicals, e.g., explosives. 


Discussion on the Above 

A VERY interesting discussion was opened by Mr. S. Wernick, 
who gave his experience of the comparative protection afforded 
by zinc obtained from acid and cyanide baths; he stressed 
the need for a standard corrosion test so as to render results 
comparable. Mr. W. James stated he had had very satis- 
factory results with a very thin cadmium plate, while deposited 
chromium, when polished, gave remarkably good rust pro- 
tection. Mr. A. E. Ollard indicated that interference on the 
part of those responsible for finishing specifications, specifying 
as they did finishes which were easily removed in subsequent 
operations, resulted in apparent anomalies in regard to the 
Tust-resisting properties of such metals as zinc. Mr. C. H. 
Humphreys, of the Udylite Process Co., of U.S.A., gave some 
interesting details of plating practice in America, where, he 
stated, cadmium had largely superseded zinc, a 0-0002 inch of 


stress 


plating of cadmium being superior to 0-0005 inch of zinc. 
The ditferent results obtained by various investigators were 
largely due to the different types of deposit obtainable from 
a cadmium cyanide bath. The bath was also very sensitive 
to the presence of impurities, e.g., thallium and lead: it had 
been found that the presence of as little as o-oo! per cent. of 
the former was sufficient to change the properties of the deposit 

Copies of Mr. Sutton’s paper may be obtained from the 
secretary of the Electroplaters’ and Depositors’ Technical 
Society, Mr. W. E. Harris, 193, Eversleigh Road, Battersea, 
London, S.W.11. The Society is holding a joint meeting 
with the London Section of the Institute of Metals at the rooms 
of the Society of Motor Manufacturers and Traders, Ltd., 
83, Pall Mall, London, at 7.30 p.m. on February to, when 
Mr. W. R. Barclay will speak on the subject of ‘ Nickel 
Coatings and Methods of Production.”’ 


Germany and the Steel Cartel 

News from the Continent has lately been indicating that 
the working of the Steel Cartel is causing some dissatisfaction 
in Germany. German production is such that the quota 
fixed has been exceeded, and as a result Germany has been 
compelled to pay large sums into the international compen- 
sation fund for regulating the cartel. The quota of produc- 
tion allowed to the French producers has also given rise 
to rather bitter cyiticism in Germany. There are German 
charges of dumping against the French and Belgian metal- 
lurgists, who are accused of having influenced world prices 
in such a way that the advantages which the cartel had for 
Germany became of less and less value 

There is a suggestion that the withdrawal ot Herr Fritz 
Thyssen from the Franco-German committee formed at 
Luxemburg a vear ago has not been without its effect on the 
German attitude. Thanks to the rationalisation of German 
industry, German steel production has increased considerably. 
The sum which the German producers have paid into the 
international fund connected with the cartel is put at 
2,690,000 dollars. In these conditions it is pointed out that 
Germany cannot be expected to have much enthusiasm for 
the cartel. Notice of withdrawal from the cartel has not yet 
been given. 


New Railway Rates 

The new railway rates are now in force, and, unwelcome 
though they are, the steel makers have no choice but to 
submit to them. It is certain that the steel makers will have 
to bear the extra cost, as there has been very little oppor- 
tunity to provide for the advance, and the amount of the 
increase in rates is so small on the average individual rate 
that it can hardly affect the quoted price. Nevertheless, it is 
computed that the total extra cost to the industry, including 
carriage on inward materials and on the outgoing steel, will be 
about 2s. 6d. per ton, which is a serious addition to the burden 
which the coal strike has imposed. Strenuous efforts have 
been made to stay the advance in rates as far as the steel 
trade is concerned, but without avail. As a matter of fact, 
the railways have been compelled to take this step. It is not 
generally realised that without the advance there would be 
great danger of failure to pay the regular interest on the 
capital invested in the railways, and if this were to happen 
the railway stocks would no longer be trustee stocks, with the 
result that there would be a tremendous slump in the value 
of the stock, which might be a far more serious matter to the 
country than the advance in rates. It is to be hoped that one 
effect of the new rates will be to induce the railways to give 
a little better service, as there has been a decided falling off in 
this respect since the amalgamations. 


Record French Iron Output 

FIGURES are now available showing that there was a record 
production of iron and steel in France in the year 1926. The 
blast furnaces produced 9,392,000 tons as compared with 
8,494,000 tons in 1925. Before the war the annual production 
of pig iron was 5,200,000 tons, these figures not including the 
output in Alsace and Lorraine. As to steel, 8,386,000 tons 
were produced, as against 7,500,000 tons in 1925. France 
exported last year 700,000 tons of pig iron and 2,000,000 tons 
of steel. With rails, sheets, etc., a third of her total steel 
production was exported. 
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Trade, Commerce, Finance: The Month in Review 


From Our Northern Correspondent 


THE month of January has been one of great activity in the 
steel works. Many of them have been in operation during 
the whole of the month, others could not get started until 
about the end of the first week in the month. All of them are 
now busy overtaking the arrears which have accumulated 
during the coal strike ; indeed, there has been no such high 
pressure of work since the boom days of 1920, and those works 
which during the war period greatly increased their productive 
capacity are now for the first time since then in a position to 
operate the whole of the plant, and sections of the works 
which have been idle for some years are once again at work. 
It is not, however, all smooth sailing. 


Fuel Supplies 

Fuel supplies are by no means regular, and those works 
which are dependent on outside supplies are finding great 
difficulty in obtaining constant deliveries as they are required. 
Many of the collieries are still unable to work full time owing 
to the shortage of wagons in which to dispatch the coal as it is 
raised, and this want of wagons, together with the delays 
which are taking place in transit from the collieries to the 
works, is causing a lot of inconvenience to the steel works. 
There is still a heavy call for wagons to deal with the foreign 
coal which is coming in against the contracts entered into 
during the strike, chiefly for railway use, and until these 
contracts are cleared off it is probable that the wagon trouble 
will remain more or less acute. Moreover, the railway con- 
structional and repair work was thrown very much behind 
owing to the difficulty of obtaining materials, and this has 
intensified the trouble. It is another illustration of the far- 
reaching effects of industrial disputes, and the miners them- 
selves are having the lesson very forcibly brought home to 
them. Many of them are working short time as a direct 
result of the wagon shortage. 


Coal and Coke Prices 

There is as yet no weakening of the price for coal and coke, 
nor can that be expected so long as the demand remains as 
brisk as it is just now. Nevertheless, there is a confident 
expectation that the market will be much easier before the 
end of six months, and some of those who are in a position to 
judge predict that there will be something of a slump in the 
coal trade by the end of June. It will not be long before the 
output overtakes the demand, and then lower prices are 
bound to follow. That this opinion is shared by the colliery 
owners is proved to some extent by their insistence on a term 
of six months for contracts for coal supplies which were fixed 
up at the beginning of the year. 

Coke is not in quite the same position. There is a real 
shortage of coke owing to the increased demand due to the 
improvement in the pig iron trade, and this is likely to con- 
tinue. There will, no doubt, be larger supplies available 
shortly when the new ovens which have been built are put 
into commission. It is the increased demand which has 
enabled the coke makers to insist upon a considerably greater 
increase in price than was obtained for coal. In addition to 
the requirements for blast furnaces there is a considerable 
market for coke for other industrial purposes, and two sets 
of prices have been established for the two classes of con- 
sumer. While the price for blast furnace coke is round about 
Igs. to 20s. at the ovens, the price for other industrial use is 
25s. at the ovens. Consequently those coke makers who are 
finding a strong demand for coke for general use are inclined 
to take advantage of this higher price, with the result that 
some of the pig iron makers have to go short. After all, one 
can hardly blame the coke makers. Their contention is that 
they have been losing money long enough, and that now 
there is a chance of making a profit they must avail themselves 
of it. 

Steel Trade Prospects 

Although the steel trade is so brisk at present, the forward 
view taken by the steel makers is none too sanguine. The 
orders are being worked off at a high rate, and new business 
is not coming forward in anything like the same proportion. 
If this condition continues we shall find that in two or three 


months’ time there will be a revival of the keen competition 
which existed before the strike, with the inevitable fall in 
prices. It looks very much as though that is the opinion of 
the market. Buyers are very cautious indeed, and are showing 
little disposition to book ahead or for any greater quantity 
than they are compelled to do. 

The continental position is also encouraging this attitude. 
During the strike continental prices rose very considerably, 
but since the resumption of work here there has been a rapid 
fall. It is only a natural conclusion on the part of consumers 
in this country that the effect of this fall in continental prices 
will be a weakening of the home prices, and it is therefore not 
surprising that there is little disposition to buy at present. 
Another point to be remembered is that the accumulation of 
orders represents a great volume of work for the engineering, 
constructional, and other industries, and so long as good 
deliveries of steel are forthcoming the completion of these 
contracts will to some extent delay the placing of further 
orders. This comparative scarcity of new business appears to 
be common to all the steel works, and if it continues the order 
books will soon begin to look thin. 

One curious fact is that notwithstanding that the output 
of the steel works is reported to be taken up for many weeks 
ahead, there seems to be little difficulty in getting fairly 
prompt delivery of new specifications that come on the market, 
and orders are not secured if late delivery is promised. [If all 
the works are as busy as they profess to be, one is almost 
forced to the conclusion that they are favouring the new work 
on account of the higher prices and giving it preference over 
some of the pre-strike orders. 


Birmingham Meeting 

The Birmingham quarterly meeting, the first of the year, 
had no outstanding features. There was quite a good tone, 
but not much actual business. Prices are still considered too 
high by the consumers, and this opinion is strengthened by 
the fact that most works are quoting more than the official 
association prices. Consequently there was shown at the 
meeting the tendency to which allusion has already been made, 
to defer placing new business apart from immediate needs. 
Although on the whole the market may be regarded as firm, 
there has been a disposition to shade prices, and it is possible 
that this movement will be more definite in the near future. 
There are those who would prefer to keep prices up, and if 
possible advance them, but this can hardly be done in view 
of the conditions prevailing, and particularly the continental 
competition. The formation of the European Cartel has 
certainly not put a stop to competition from that quarter, 
and the foreign works are cutting as keenly as ever. It would 
not be surprising to hear at any time that the Cartel itself has 
broken down, as it is founded on none too sure a basis. 


Pig Iron Market 


The pig iron market is fairly good, although prices have 
receded somewhat, ®Sower rates being quoted for February and 
March delivery than for January. The output is gradually 
increasing as more furnaces are put into operation, and lower 
quotations are the natural result. There is, however, still a 
good demand for basic iron for the steel works. Hematite is 
not too brisk just now, although West Coast brands have 
recently been advanced Is. 6d. perton. There is nothing new 
to report about steel prices. The associated makers had a 
meeting recently and decided not to alter the prices. 

The December production figures show the return towards 
normal outputs, and the results are quite satisfactory, con- 
sidering that it was getting on towards the end of the month 
before work was resumed. There were 78 furnaces in blast, 
with an output of 98,000 tons. The production of steel 
ingots was 319,300 tons, which compares with 606,800 tons in 
December, 1925. The figures for the year 1926 show a total 
output of 2,441,500 tons of pig iron and 3,560,490 tons of 
steel, compared with 6,261,700 tons and 7,385,400 tons 
respectively in 1925. The imports of iron and steel in Decem- 


ber were 517,100 tons, which makes the total for the year 
3,740,200 tons, the highest yet recorded. 
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Some Inventions of the Month 


By Our Patents Correspondent 

Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE. 
Gold-platinum Alloys 

WHEN hard acid-resisting alloys have been required, for 
example, for the jets used for spinning artificial filaments, 
platinum-iridium alloys or an alloy of gold with about Io per 
cent. of platinum have been used. Itis now found that an alloy 
of gold with 20-32 per cent. of platinum is unusually hard, and 
the small holes of the spinning jets can readily be drilled there- 
in. Further, the metal does not flow when jets made thereof are 
heated to bright red heat to remove organic matter. See Patent 
No. 260,672 (W. P. Dreaper), having the date August 5, 1925. 
Magnesium and its Alloys 

It is known that magnesium or magnesium alloys contain- 
ing small amounts of calcium are hard and are well adapted 
for autogenous welding. According to a patent by G. Michel, 
Bagneux (Seine), France, such alloys are advantageously 
made by adding the calcium to the molten metal in the form 
of particles which pass a 5-mesh sieve, but are retained by a 
50-mesh, this state leading to rapid diffusion of the metal. 
By employing simultaneously magnesium fluoride as a flux 
chlorides and oxychlorides are eliminated from the metal, 
which is then stated to be specially suitable for forging, rolling, 
etc. See Patent No. 261,528, having the date October 17, 1925, 
Blast Furnace Slag 

Bras? furnace slag is frequently unsuitable for many pur- 
poses owing to its tendency to disintegrate, this being generally 
due to presence of an excess of lime. A. and J. Crawford, of 
Nottingham, find that such slag can be improved in this 
respect by adding thereto while it is still in the molten state 
a quantity (5 to 7°5 per cent.) of an acid steel slag such as 
contains silica, ferrous oxide, and manganous oxide. The 
acid steel slag may be either in the molten state or as a com- 
paratively finely crushed solid. See Patent No. 261,976, 
having the date March 26, 1926. 
Refractory Materials 

ACCORDING to a patent application by the Borgestad Fabrik- 
ker, Borgestad, Norway, artificial magnesium orthosilicate, 
made by heating at 1,000-1,400° a mixture of calcined mag- 
nesite with talc, can be used for making refractory articles or 
cements. See Patent Application No. 260,298, having the 
International Convention date October 24, 1925. 
Chromium Plating 

In a method described by Siemens and Halske Akt.-Ges., 
Berlin, the chromic acid electrolyte contains also a foreign 
metal or metals or compounds thereof which are soluble in 
chromic acid. Zinc sulphate, lead acetate, and copper or 
aluminium hydroxide are suitable. See Patent Application 
No. 259,984, having the International Convention date 
October 16, 1925. 
Froth Flotation Processes 

F. P. EGEBERG, Oslo, Norway, describes a flotation appa- 
ratus in which the air or other gas is introduced into the 
pulp through a rotor 11 having porous walls. The latter 
consist of canvas or other porous material mounted between 





screens 23, 25 supported on slats 20, External vanes 30 are 
also provided. The gas is admitted through the perforated 
tube 12. See Patent Application No. 261,395, having the 
International Convention date November 13, 1925. 


Pure Iron 

ACCORDING to a patent by J. Y. Johnson, London (com- 
municated from the I.G. Farbenindustrie Akt.-Ges.), pure 
iron can be prepared by passing vapours of iron carbonyl ina 
dilute condition over or through heated bodies at a tempera- 
ture of 100° C. or higher. Such bodies may be small pieces 
of metal such as iron turnings, or liquids such as molten iron 
or other metals or oils or melted hydrocarbons of high boiling 
point such as anthracene, phenanthrene, or paraffin hydro- 
carbons. The iron carbonyl vapours are diluted either by 
reducing the pressure or by admixture of inert or reducing 
gases. The method enables pure iron to be obtained from 
impure iron or low grade iron ores, or iron ores containing 
copper and zinc which are only worked up with difficulty in 
a blast furnace. Examples are given according to which the 
contact mass consists of iron turnings heated to 250—300° C. 
or iron fused in a closed crucible furnace heated by an electric 
arc; the diluent consists of nitrogen. 
Alloy Iron and Steel 

It is known that it is often difficult to produce iron and 
steel containing a high percentage of alloying metal while 
maintaining a low carbon content, particularly when scrap 
metal is to be used. According to W. B. Hamilton and T. 4 
Evans a charge of scrap alloy such as stainless iron or steel 
is melted in an electric furnace with or without some mild 


steel, while being covered by a sufficiently large amount of 
slag; the material for supplying the necessary alloying 


metal (such as chromite) is then added to the slag together 
with sufficient reducing agent (such as ferro-silicon) to reduce 
the ore and also any alloying metal oxidised into the slag 
during melting. The slag must be sufficiently hot to start 
and maintain the reducing reaction. Details are given for 
the production of chromium steels containing 18 and 12 per 
cent. of chromium respectively. See Patent No. 262,206, 
having the date September 24, 1925. 
Iron and Steel 

WHEN malleable iron or steel is to be produced in a closed 
electric furnace a portion only of the theoretical amount of 
carbonaceous reducing agent necessary to reduce the ore is 
first added. The remaining reducing agent is then added to 
the slag in order to reduce the oxide contained therein and 
to supply the carbon to give the desired carbon content in the 
finished product. The smelting is carried out by the method 
described in Specification 262,127. According to the latter 
patent application, in producing iron or its alloys in the 
electric furnace the ore, flux, and reducing agent are fed in 
a thin layer on to the surface of a slag bath and reduced by 
the heat thereof. The reducing agent, which may be carbona- 
ceous material, ferro-manganese, ferro-silicon, etc., is fed 
first on to the slag and then followed by the ore which may 
be pre-heated or partially reduced in a rotary furnace by 
means of the gases from 
the electric furnace. Prior 
to tapping, the furnace may 
be run warm to reduce any 
ore remaining and to heat 
the mass to a tempera- 
ture suitable for tapping. 
See Patent Applications 
262,126 and 262,127, by 
E. G. T. Gustafsson, Stock- 
holm, having the Inter- 
national Convention date 
November 28, 1925 

According to a patent application by 
de Costa, and R. P. D. Krebs, 
freed from impurities and occluded gases by subjecting them 
to action of centrifugal force while at the temperature of 
maximum fluidity. Apparatus for carrying out the operation 
is described, one form consisting of a casing a@ mounted on 
bearings ¢ and provided with a refractory lining b; at the 
bottom is a conduit h to which can be applied either a burner 
i or a plug j. In use the chamber is rotated, the plug f! 
removed and the charge of molten metal introduced; it 
passes by the channels g to the periphery of the chamber and 
when refining is complete the speed of rotation is diminished 
until the impurities flow out at 4. Finally the refined metal 
is also removed at h. See Patent Application 262,136, having 
the International Convention date November 28, 1925. 











I: 

J 262,136 
J. Maximoff, M. S. 
Paris, pig iron and steel are 
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Current Articles Worth Noting 


index to current articles in the 
subjects 


We a brief technical 


Press dé il Ne Win metallurgical 


\LLoys.—The study of the phenomenon of elastic hysteresis 





in certain allovs M. L. Jannin. Rev. de Metallurgii 
December, 1926, pp. 709 717 (in French 

The production of “tin alloy "’ from bearing metal 
scrap (concluded). EE. R. Thews. Continental Met. and 
Chem. Eng., January, pp. 9-11 

Phe jour of copper-nickel alloys. J. A. M. van 


R Trav. Chim. Pays-Bas, January 15, pp. 8-10 





\N Rapid determination of silicon in 8 to 17 per cent 
ferro-silicon. G. T. Dougherty Ind. and. Eng. Chem., 
January 1, pp. 165-167. : 

ANALYSIS, S TROGRAPHI Researches on the spectro- 
graphic determination of impurities in aluminium and its 
lloys. R. Adan. Bull. Féd. Ind. Chem. Belg., Novem- 
ber, 1926, pp. 447-450 (in French). 

CORROSION, 1 Electro-deposited coatings for the pre- 
vention of corrosion. H. Sutton. \WJetal Ind., January 21 
pp. 57-59, January 28, pp. 111-112 

Che effect of oxygen concentration on the corrosion of 
copper by non-oxidising acids. R. P. Russell and 
A. White l and Eng. Chem., January 1, pp. 116-118 

CRYSTALS OF Mrtats.—The behaviour of aluminium crystals 
in stretching a riments. F. von Géler, R. Karnop, and 
G. Sachs Vaturwissenschafiten, December 24, 1926, pp 
1282-1283 (in German). 

GENERAI \ new blast-furnace process. P. W. Uhlmann. 
Chem.-Z January 15. pp. 37~—38 (in German 

The a of secondary inetals in world aftairs 
F. W. Willard Velal Ind., January 14, pp. 61-64 

Contribution to our knowledge of the resistance limits 
of tungsten-molybdenum mixed crystals. J. A. M 
van Liempt. FR Trav. Chim. Pays-Bas, January 15 

1—17 (in German , 

The electrolytic working-up of brass waste in hydro- 

oric acid solution W.W. Stender. Z. anorg. u. allz 
Chem., December 22, 1926, pp 145 157 

HARDNESS.—Standardising the Brinell hardness test. H. M 
German. Trans. Amer. S Steel Treating, January 
PP- 54-72 

ON AND STEFI The decomposition of the austenitic structure 
in steel R. L. Dowdell and ©. E. Harder Trans. Amer. 
S Steel Treating, January, pp. 17-41 
Volume chi ~~ of steel on cold drawing. E. Houdre- 
mont and E. Biirklin. Stahl Eisen, January 20, 
pp. 90-93 (In German 
rhe tensile properties of stainless iron and other alloys 
it elevated temperatures P. G. McVetty and N @ 
Mochel Trans Jmer. S Steel Treating January 
pp 73 100 
The constitution of steel andcastiron. VI. F. T. Sisco 
Tvans. Amer. Soc. Steel Treating, January, pp. 115-128 
PHASE RuLE.—The relation between pseudobinary lines and 


solid solutions in metallic ternary systems R. A. Morgen 
J]. Amer. Chem. S January, pp. 39-43. 


On the ternary system copper-zinc-manganese. O. Heus- 


ler. Z. anorg. u. allg. ( December 22, 1926, pp. 37 
54 \ complete discussion from the standpoint of the 
*hase Rule, with notes on the magnetic properties of the 


in German) 

The therma! equilibrium from the standpoint of Rooze- 

boom Vetall u. Erz, January 1, pp. 1-6. Deals with 

thermodynamic potential and certain related functions 
and their practical application (in German) 
SINGLE METrALs The preparation of metallx 

cobalt-containing metallurgical residues. A. 


] 
products 


cobalt from 
Breinhorst 


VWetall u. Ey January 1, pp. 7-38 (in German 
Metallic thorium J. W. Marden and H.C. Reutschler 
Ind. and Eng. Chem., January 1, pp. 97-103. 
Aluminium and its alloys. H.W. Clarke. etal Ind 
January 7, pp. 21-23 
Foot STrerets.—Choice and treatment of tool steels. A. Griitz- 
ner. Continental Met. and Chem. Eng., January, pp. 2-6 


Tool lf andcure. FB. Louns 


January, pp 
| 


steel failures : Their cause 


wing, 


berry Tra {mmer. Soc. Steel Tre 


1Ol-1T4 





Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making tts Annual Summary, specify the total amouni of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but suck total may have been reduced.) 


ASKERN COAL AND IRON CO., LTD. Registered 
December 23, 413,500 (not ex.) mortgage, to building society ; 
charged on properties in Green Lane, Askern, *4£640,928. 
July 19, 1926. 

BRITISH GRIFFIN CHILLED IRON AND STEEL CO., 
LTD. (late BRITISH CHILLED IRON AND STEEL CO., 
LTD Barrow-in-Furness. Registered January 6, 44,000 


general charge debentures). 
*17,000 March 3, 1926. 

CROGGON AND CO., LTD., London, E.C., iron manufac- 
turers. Registered January 17, £8,000 debenture, to Princes 
Street Nominees, Ltd., 2, Princes Street, E.C general charge. 
June 30, 1926 

DICKSON (T. W WHITECHAPEL), LTD., 
Registered December 29, 45,000 debentures ; general charge 
subject to prior encumbrances) ; also registered December 29, 


debentures subject to prior 


as I 3,300 


founders. 


three Land Registry charges of three mortgages, to Bank ; 
charged on properties at Mile End, etc. 

NEW WESTBURY IRON CO., LTD. (Wilts Regis- 
tered January 8, mortgage, to Bank; charged on lands at 
Dilton Marsh, et with mining rights, etc. *481,000. 
November 22, 1926 

SHEEPBRIDGE COAL AND IRON CO., LTD., Chester- 


Registered December 29, 
general charge 
October 12, 1925. 


field 
4 750,000 M 


41,950 debentures, 
except certain 


part of 
property). 


*4531,950. 


Satisfaction 

BRITISH GRIFFIN CHILLED IRON AND STEEL CO., 
LTD. (late BRITISH CHILLED IRON AND STEEL CO., 
LYTD.), Barrow-in-Furness. Satisfaction registered January 6, 


£1,000, registered September 24, 1925. 





Cast Iron Research Association 

lHr Cast Iron Research Association, in its Bulletin for January, 
gives a full account of the proceedings at the annual general 
neeting In addition, it contains papers on ‘* Cast Iron in 
1926,” by J. E. Fletcher, and on ** Changes in the Specific 
Electrical Resistance of Cast Iron Due to Heating and Cool- 
ing.”’ There is also a note on the analysis of a piece of Swedish 
iron made in 1638, giving the following constituents 
percentages) : total carbon, 3-80; graphitic carbon, 2-37; 
combined carbon, 1°43; silicon, manganese, 
sulphur, 0-044; and phosphorus, 0-358. The sample had a 
tensile strength of 10-2 tons per square inch, and a Brinell 
hardness of 163 It is stated that the research committee 
proposes shortly to co-operate with Professor D. Hanson at the 
University of Birmingham in an investigation on the influence 
of nickel in cast iron 


cast 


0°50 ; 0°05 ; 





South African Steel Industry 


Ir was announced recently in S. Africa that the Government 
was establishing an iron and steel industry in Pretoria. <A 
company would be floated with a capital of £3,000,000 or 
£ 4,000,000, in which the Government would have a controlling 
interest. Pretoria was the only centre where the industry 
could be established economically on a large scale, as it had 
millions of tons of fair grade iron ore on town lands, which 
they were giving practically gratis to the company. It 
was declared to be one of the greatest events in South Africa’s 
industrial history, which would do much to relieve unemploy- 
ment. 
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Molybdenum in Nickel-Chromium-Medium Carbon Steels 
A Report of Recent Work 


“The Influence 
Mr. J. A.‘Jones, of the Research Department, 


Re port No. 607 


Woolwich. 


MOLYBDENUM as an alloying element in steel has found in- 


creasing application during the last few years. References 
to molybdenum in metallurgical literature are numerous 


and comprehensive, but it is unnecessary to summarise them, 
since the recent book Molybdenum, Cerium and Related Alloy 
Steels, by Gillett and Mack, contains a full account of published 
work with bibliography. 

In reviewing the work published by Swinden in this country 
and by Sargent, McKnight, Schmid, Hunter, Dawe, Mathews, 
and others in America, Gillett and Mack state :—‘* There 
is general agreement among these investigators that the 
addition of small amounts (0-20 per cent. to 0°75 per cent.) 
of molybdenum to steel—plain carbon, chromium, nickel or 
nickel-chromium—makes it possible to obtain, by suitable 
heat treatment, either higher elastic limit with the same 
ductility, or at the same elastic limit, higher ductility and 
especially a higher reduction of area than in steels without it ; 
that they show greater depth-hardening (?.e., more uniform 
hardness throughout large sections) ; that they have a wide 
range of effective hardening temperatures, variation in which 
does not greatly alter the mechanical properties (?.¢e., they are 
not ‘sensitive’); and that to secure equivalent softening 
on tempering with other analogous steels the draw tempera- 
tures must be higher. It is also fairly well agreed that the 
steel machines as well as other steels of the same strength and 
hardness ; that the steel forges well ; and that it readily frees 
itself of scale so that clean forgings result. Several observers, 
including Mathews, believe that the machining properties are 
superior to those of other alloy steels. 
from flaws and other defects as other steels of comparable 
grades. By choosing a steel of suitable carbon, chromium, 
and molybdenum content, such a steel can, by suitable varia- 
tion in heat treatment, be given such a range of properties as 
to fill a wide range of needs. There appear to be many 
metallurgical advantages and few drawbacks to the use of 
molybdenum as an alloying element.” 


Properties of Molybdenum Steels 

As a final result of their own critical examination of the 
properties of molybdenum steels, Gillett and Mack conclude 
that ‘“‘ Molybdenum is a very potent alloying element. Even 
small amounts greatly increase the propensity of steel toward 
hardening on quenching. This property is increased in the 
presence of other hardening elements. That is, molybdenum 
intensifies the hardening effect of other alloying elements. 
After hardening by quenching, the molybdenum steels require 
decidedly higher draw temperatures to soften them to the 
same degree as other similar alloy steels. Heat-treated 
molybdenum steels of a given strength or hardness can there- 
fore be produced by the choice of a suitable composition of the 
steel as to molybdenum and other alloying elements in which 
by a long draw ata high temperature quenching stresses can be 
largely relieved without softening the steel beyond the required 
point. The ductility of the molybdenum steels at a given 
hardness, tensile strength or elastic limit is equal to that of 
any other and superior to most alloy steels. The great 
resistance to tempering makes the molybdenum steels attrac- 
tive for use where strength at high temperatures is desired. 
When a very high tensile strength at ordinary temperatures is 
sought, molybdenum again offers a ready and certain means of 


of Molybdenum on Medium Carbon Steels Containing Nickel and Chromium ”’ 
The results of the 
(H.M. Stationery Office, 3s. 6d.). 


It is at least as free - 


has been investigated by 
investigation have been published as R. P33 
An account of the work is given below. 


attaining the result desired. For strengths which can be 
readily obtained by other heat-treated alloy steels, the use of 
molybdenum appears to allow as great a latitude in forging 
and quenching temperatures as is safe with any other alloy 
steels and greater than is safe with some others.’ 

Previous work carried out in the Research Department, 
Woolwich, includes comparative tests on material cut from 
forgings of nickel-chromium-molybdenum steel, and on the 
same material experimentally treated on the small scale. 
The effect of molybdenum on susceptibility to temper-brittle 
ness has also been dealt with. In Great Britain the greatest 
advance in the practical application of molybdenum steel for 
general engineering and constructional purposes has been due 
to Messrs. Sir W. G. Armstrong, Whitworth and Co. The 
success of this firm in the production of large forgings of high 
vield-point and excellent mechanical properties from steel of 
which the most marked characteristics are the relative absence 
of mass effect and non-susceptibility to temper-brittleness 
should rank as one of the most important 
achievements of recent years. 

Tests have been carried out in the Research Department 
Woolwich, on material from typical forgings of nickel-chrom 
ium-molybdenum steel. The work has now been extended 
by obtaining small quantities of steel covering a wide range of 
composition and applying to these steels the experimental 


metallurgical 


treatments and tests described below. Several series of 
carbon, nickel, chromium, and nickel-chromium steels con 
taining molybdenum up to about 1 per cent. have been 


investigated. The steels were made by the crucible process, 
and the ingots were reheated and forged into bars 14 by { in. 
section. 

Thermal Critical Ranges 

Heating and cooling curves were taken on a selection ot 
these steels after heating to yoo° C. and cooling at about 
0-75. C. per minute, the curves being obtained by means of a 
platinum, platinum-rhodium thermocouple and Carpenter- 
Stansfield potentiometer used in conjunction with a Rosenhain 
plotting chronograph. Temperatures were recorded at inter- 
vals of 0-01 millivolt, equivalent to about 1° C. The rate of 
heating employed was about 5° C. per minute below Ac. 
Cooling was begun as soon as the maximum temperature of 
goo’ C. had been reached. The rate of cooling was about 
5° C. per minute at 7oo° C., and diminished with falling 
temperature to about 2}° C. per minute at 450° C. There was 
evidence on the heating curves of the beginning of Ac, at a 
temperature of 10° to 20° C. below the maximum. The 
temperatures given for the Av, points are those of perfectly 
definite arrests observed under the conditions of cooling 
stated above. In some cases there were indications of minor 
arrests at other temperatures, but these points being small 
and indefinite are not reported. 

In nickel-chromium-molybdenum steels it appeared that the 
Ar point occurred at the upper position (Av’) only, when 
the rate of cooling was very slow. When the rate of cooling 
was slightly increased, the point occurred partly at the upper 
and partly at the lower position. With faster rates of cooling 
the point was completely depressed to the lower position Ar” 
and the steel showed evidence of increased hardness. In 
taking the thermal curves the rate of cooling necessarily em- 
ployed was sufficient to depress the Ar point to the lower 
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position in all the  nickel-chromium-molybdenum steels 
examined. The fact that the position of the critical range 
was unaffected by considerable variation in rate of cooling and 
initial temperature indicates that unavoidable variations in 
the rate of cooling of a forging during treatment are unlikely 
to have much effect on the critical range. This may explain 
why mass effect and the influence of initial temperature are 
less marked in nickel-chromium-molybdenum steels than in 
similar steels without molybdenum. ; 
Microstructure and Heat Treatment 

Small pieces, about 1 in. long and $ in. square section, were 
obtained from a selection of the steels for carrying out treat- 
ments involving different rates of cooling through the critical 


range. The rates of cooling from definite initial temperatures 
were measured, the microstructure of the pieces was then 
examined, and the Brinell hardness determined. All the 


steels in the slowly’ cooled condition were pearlitic. The 
pearlite varied from lamellar and granular to fine sorbitic, and 
the ferrite diminished as the molybdenum content increased 
in each series of steels. With the more rapid rates of cooling 
the pearlite was mainly sorbitic, while the separation of ferrite 
was partially suppressed. 

The results indicate that all the alloy steels treated as small 
pieces were fully hardened after quenching in water or oil. 
The hardening effect of slower rates of cooling differed with 
different compositions. The presence of molybdenum, how- 
ever, was particularly beneficial in reducing the liability to 
imperfect hardening at slower rates of cooling. A consider- 
ably slower rate of cooling was sufficient to produce hardening 
in steels containing about o-5 per cent. of molybdenum than 
in similar steels without molybdenum. In carbon steels 
with upwards of I-o per cent. of molybdenum, and in steels 
containing 4-5 per cent. of nickel and upwards of 0-5 per cent. 
of molybdenum, the hardness produced with certain rates of 
cooling was greater the higher the initial temperature, but in 
nickel-chromium-molybdenum steels there was no evidence 
that initial temperature had any effect on the critical rate of 
cooling required to produce hardening. The fall of hardness 
with increase of tempering temperature was reduced by the 
presence of molybdenum ; 0-5 per cent. of molybdenum was 
sufficient to produce marked effect, the advantage gained in 
this respect by increasing the molybdenum to I-o per cent. 
being very slight. 

Mechanical Properties 

Tensile strength, Brinell hardness, and notched-bar impact 
tests on samples 14 by 3 in. and 5 in. long, heat-treated in the 
laboratcry, were determined. All test pieces were taken in 
the longitudinal direction. The yield-point was taken as the 
load giving a permanent extension of 0-2 per cent. (0-004 in. 
on 2in.). The notched-bar impact tests were carried out in 
the 120 ft.-lb. Izod machine on test pieces of the B.E.S.A. 
standard form, 45° V notch, with a root radius 0-25 millimetre, 
2 millimetres deep. In all cases the notches were on the side 
of the specimen which had originally been nearest the centre 
of the bar. The treatments consisted of oil-hardening and 
tempering, with subsequent cooling in air. The micro- 
structures of sections after oil-hardening and tempering at 
600° C. and 650° C. were examined. All the steels of low 
molybdenum content showed structures consisting of ferrite 
and sorbite ; the ferrite did not occur in the form of a network 
except in the carbon-molybdenum steels. The amount of 
ferrite decreased as the total amount of alloy elements in- 
creased until the steels became entirely sorbitic. Each of the 
steels examined (other than the carbon-molybdenum steels) gave 
almost identical results on hardening from 820° C. and goo° C. 

The fall of hardness produced in nickel-chromium-molyb- 
denum steels by tempering at 650° C. was less than that shown 
by nickel, chromium, or nickel-chromium steels, but the further 
fall of hardness due to prolonging the time cf tempering at 
650° C. was considerably greater in the nickel-chromium- 
molybdenum steels than in the same steels without mclyb 
denum. 

In tempering it is important not to exceed a certain maxi- 
mum temperature. In steels cooled rapidly after tempering, 
hardness is not progressively lowered with rise of tempering 
temperature. The increase in hardness which may occur on 
air-cooling, after holding for some time at a temperature 
considerably below Ac,. as ordinarily determined, is accom- 


panied by a fall in elastic limit, elongation and impact figure, 
together with a deterioration in behaviour under the bending 


test. If slow cooling is adopted after the same tempering 

treatment the hardening effect is not produced, but the effect 

on the elastic limit is similar, and it is accompanied by a fall 

in yield-point. In both cases therefore there is considerable 

danger that the steel may be rendered unserviceable. 
Properties of Various Steels 

The addition of 0-6 per cent. of molybdenum to carbon 
steels resulted in a marked rise of the elastic limit, yield 
point, maximum load, and notched-bar impact figure, while 
the elongation remained satisfactory. There were indications 
of serious segregation in the steel containing 1-23 per cent. of 
molybdenum, and the results obtained with this steel were 
irregular. 

Although a plain nickel steel was not included in this series, 
it is evident .from results obtained previously on a steel of 
slightly higher nickel content that the addition of molybdenum 
to a steel containing 3 per cent. of nickel raises the elastic 
limit, yield point, maximum load, and impact figure without 
serious decrease of elongation and reduction of area. This 
improvement in properties was very marked with the addition 
of o-6 per cent. of molybdenum, but, except for very high 
tensile strength, little further improvement resulted from 
additions of molybdenum above this amount. A steel con- 
taining 4-5 per cent. of nickel with 0-5 per cent. cf molybdenum 
is only suitable when high tensile strength (over 55 tons per 
sq. in.) is required, and there appears to be no advantage 
in exceeding 0-5 per cent. of molybdenum. A steel with 
3 per cent. of nickel and I per cent. of molybdenum was 
found to be similar in properties to one containing 4:5 per cent. 
of nickel and o-5 per cent. of mclybdenum when tempered 
to the same hardness, but the steel with the higher molyb- 
denum content required a higher tempering temperature and 
had a slightly better impact figure. 

Marked improvement in the properties of steels containing 
approximately I-o, I°5 and 2:0 per cent. respectively of 
chromium resulted from the addition of o-5 per cent. of 
molybdenum. In the case of the I-o per cent. chromium steel 
the properties were further improved by the addition of 
molybdenum up to I-o per cent., but no advantage was gained 
by increasing the molybdenum content beyond this amount. 
The results also illustrate the influence of chromium on a 
steel containing 0-5 pei cent. of molybdenum. Great improve- 
ment of properties was effected by the addition of 1 per cent. 
of chromium, and this continued with additions of chromium 
up to I-5 per cent., but no advantage was gained by further 
increasing the chromium except for steels of high tensile 
strength (over 60 tons per sq. in.). 

Additions of molybdenum to nickel-chromium steels always 
gave improved properties, but the percentage of molybdenum 
beyond which no further advantage was gained varied with 
the nickel and chromium content, decreasing from about 
o-8 for the steels of lowest total nickel and chromium contents 
to about 0-35 for steels with the highest chromium and nickel 
contents examined. 

In nickel-chromium-molybdenum steels containing : 


Carbon, Nickel, Chromium, Molybdenum, 
per cent. per cent. per cent. per cent. 
0:26 2°57 0°67 0-62 


variations in manganese content between 0-33 and 0-64 per 
cent. had no effect on the general mechanical properties of the 
steels tempered between 600° C. and 670° C. (tensile strength 
between 66 and 50 tons per sq. in.). There were, however, 
indications that in steels treated to the same Brinel! hardness 
those in which the manganese content was below 0-33 per 
cent. showed slightly higher elongation and impact figure. 
The effect of high manganese content in increasing the sus- 
ceptibility of steel to temper-brittleness was rendered negligibly 
small by the presence of mclybdenum. 


Summary and Conclusions 
The thermal critical ranges, microstructure, and mechanical 
properties of a number of nickel, chromium, and _nickel- 
chromium steels containing molybdenum have been investi- 


gated. The steels covered the following range of composi- 
tion :— 
Carbon, Nickel, Chromium, Molybdenum, 
Type. per cent. per cent. per cent. per cent. 
[GEO bcnes 0:26 to 0°30 Nil Ni o to 1-2 
Ni-Mo 0:26to0-30 0 «60 to 4°6 Nil o to 1-0 
oS | See 0°25 to 0°33 Nil 0 to 2°0 otoI4 
Ni-Cr-Mo 0:22 t0 0°37. —-:1°7 to 3°7 05 to 1-2 otolrl 
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Increasing molybdenum content slightly raises Ac, and 
lowers Ar,, but its quantitative effect on the Av, point varies 
considerably in different steels. In all the steels examined 
containing more than 1 per cent. of molybdenum, and in 
steels containing upwards of 0-3 per cent. molybdenum with 
over 2 per cent. of nickel plus chromium, the Ary point was 
partially or entirely depressed to the Ar” position at the rate 
of cooling employed in taking the curves (5° C. per minute 
at 7oo° C.). By means of the dilatometer it was found that 
in a steel containing carbon 0:29, nickel 2°47, chromium 0-64, 
and molybdenum 0-47 per cent. the Ay point, which normally 
occurred entirely at the Av” position (470° C.), was completed 
in the Av! position (650° C.) when the rate of cooling was 
o-5° C. per minute. Initial temperature is without effect on 
the position of the Ay” point. 

Molybdenum has a more powerful effect than nickel or 
chromium in reducing liability to imperfect hardening when 
the rate of cooling is slow. It also reduces the softening 
effect of tempering. Although these changes in the char- 
acteristic properties cf a steel due to the presence of molyb- 
denum are progressive, with increase of molybdenum content 
the most marked effect is produced in nickel-chromium steels 
by the addition of not more than 0-5 per cent. molybdenum, 
the further advantage gained by adding more molybdenum 
being comparatively slight. The same property of complete 
hardening with moderate rates of cocling is revealed in the 
relative absence of mass effect in the nickel-chromium- 
molybdenum steels as compared with the nickel-chromium 
steels, shown by the uniformity of properties throughout the 
walls of large forgings after treatment. This property makes 
it more justifiable in the case of nickel-chromium-molybdenum 
steels than in most other alloy steels to make direct use of the 
results of treatment on a small scale to forecast properties of 
large forgings after treatment. It was found that results 
obtained by heat treatment of all the alloy steels containing 
molybdenum could be repeated with great regularity, showing 
that the steels were unaffected by slight departure from 
standard conditions of treatment. 

Nickel-chromium-molybdenum steels provide the 
all-round combination of properties, but they are closely 
approached by certain nickel-molybdenum and chromium- 
molybdenum steels, each of which types shows some advan- 
tages and some disadvantages. For example, the chromium- 
molybdenum steels are distinguished by a high notched-bar 
impact figure, though the elastic limit and yield point are 
slightly lower than those of nickel-chromium-molybdenum 
steels of the same hardness. Nickel-molybdenum steels, on 
the other hand, show higher yield ratios with considerably 
lower impact figures than nickel-chromium-molybdenum 
steels. Moreover, they are more difficult to machine when the 
nickel content exceeds 3 per cent., which it must do to enable 
a tensile strength cf 60 tons per sq. in. to be obtained, and 
tests made after different rates of cooling indicate that they 
are more susceptible to mass effect than the nickel-chromium- 
molybdenum steels. The results of tests given in this report 
enable a choice of the most promising compositions to be made 
for material intended to give a tensile strength of 50 tc 6c tons 
per square inch. The compositions of each type giving the 
best combination of mechanica! properties in this range of 
hardness were as follows :— 

Composition. 


Chro- Molyb- 
mium, denum, 


best 


Carbon, Nickel, Remarks. 
percent. percent. percent. per cent. 
Nickel- O73 2°6 0'6 to 06 to 
chromium- I'l o'4 
molybdenum 


1 ype. 


This range of composi- 
tion gave very similar 
properties when tem- 
pered to the same 
hardness, the higher 
chromium being an 
advantage when a 
tensile strength of 60 
tons or over Is re- 
quired. 

Slightly inferior in 
general properties to 
the above, but supe- 
rior in notched-bar 
impact figure. 

Rather better in yield 
ratio than the nickel- 
chromium molyb- 
denum steel above, 
but inferior in impact 
figure. When nickel 
exceeds 3 per cent. 
these steels show dis- 
tinctly lower impact 
figures ; also machin- 
ing becomes difficult. 


Chromium- O73 1°0 to 10 to 
molybdenum I'5 05 


Nickel 03 27 to - 0°6 to 
molybdenum 4°0 O*4 


Electrodeposition of Iron 

Paper before Electroplaters’ Society 
AT a meeting of the Electroplaters’ and Depositors’ Technical 
Society, held on Wednesday, February 23, at the Northampton 
Polytechnic Institute, a paper on the “‘ Electrodeposition of 
Iron ’’ was read by Mr. T. Johnston. 
by Mr. D. J. MacNaughtan. 


Mr. Johnston exhibited a comprehensive range of electro- 


The chair was taken 


lytic iron in the various stages of manufacture of iron articles, 
such as cores, etc., used in electrical engineering, “‘ built up ”’ 
engineering parts, and examples of deposits obtained in works 
practice. He prefaced his paper with a résumé of the history 
of iron deposition, and showed that progressive improvements 
had brought up the employable current density from 2 to as 
high as 240 amps/ft?. There were many difficulties met with 
in the process, owing to the chemical and electrochemical 
peculiarities of iron. The depositing solutions commonly used 
were based on the simple sulphate and chloride solutions, or 
mixture of these, three characteristic baths being the Fischer- . 
Langbein (chloride) solution, the Burgess-Hambuechen (sul- 
phate) solution and the Watts-Li (sulphate-chloride) solution. 
In all cases it was best to use fairly high temperatures, and 
comparatively high current densities could be employed. 
Iron baths were very sensitive to slight variation in conditions, 
one of the most important factors being the degree of acidity 
of the bath. 

The purity of electrolytic iron might reach 99°96 to 99°99 
per cent. Hydrogen, which was occluded in large quantities, 
was difficult to eliminate, but it was possible to eifect this by 
suitable heat treatment. The metal was then highly ductile 
and particularly suitable for cold working, stamping, etc. 
Among the most interesting applications were the following :— 
The “‘ steel-facing ’’ of printing blocks ; ‘“‘ building up ’’ worn 
and undersized parts ; production of finely divided magnetic 
material ; manufacture of tubes, sheets and strip; and pre- 
paration of “‘ pure ”’ iron for research, etc. 


Discussion 

In the subsequent discussion, Mr. E. A. Ollard stated that 
iron in being used for filling up blow-heles, etc., had an 
advantage over nickel for this purpose in regard to the colour 
of the metal. He described the “ jet’’ process and added 
that the adhesion of the iron on steel and cast iron was good. 
The use of sulphur dioxide had been advocated to effect 
reduction of ferric salts. Mr. Lovelock said that he used a 
cold solution for “‘ building up,’’ as wax was used as a stopper, 
and a saturated solution of ferrous ammonium sulphate at a 
Pu of 5°5. A bath was built round the part and a thickness 
one-sixteenth of an inch could be deposited satisfactorily. 
Iron was preferred to nickel not only on account of colour 
but because it machined well. 

In regard to py determinations Mr. A. W. Hothersall said 
that they could be made colorimetrically on filtered samples, 
though chloride solutions were apt to cloud. There was so 
little colour that rapid determinations could also be made 
with the capillator. Another advantage that iron possessed 
over nickel was that it could be case-hardened, and heat 
treatment generally improved the properties of the deposit. 
Mr. S. Wernick said that the deposition of iron was different 
from the plating of most common metals owing to the in- 
stability of the baths due to oxidation. For the same reason, 
it had been found difficult to assign a definite value for the 
equilibrium potential of iron. It was not clear how the 
calcium chloride in the ferrous chloride-calcium chloride baths 
functioned, since common salt had been substituted with good 
results. Having regard to the importance of acidity, it was 
surprising that a buffer was not used. Probably the bath 
would become more stable as means to maintain a correct 
Pu Were evolved. 

The meeting concluded with a vote of thanks to the author 
of the paper, copies of which may be obtained from the hon. 
secretary, Mr. W. E. Harris, 193, Eversleigh Road, Battersea, 
London, $.W.11. The next meeting of the Society takes place 
on March 16, when a discussion on the “‘ Electrodeposition of 
Alloys ’’ will be opened by Mr. S. Field, the president of the 
Society. 
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Metallurgical Topics: Monthly Notes and Comments 


From Our Own Correspondents 


Manganese Developments 

HITHERTO the uses of manganese, as a metal, have been 
somewhat restricted, although they have, none the less, been 
of vital importance to the steel industry, which could hardly, 
indeed, exist without the metal. In the brass foundry it is as 
useful as a deoxidiser as it is in the steel ladle, where it per- 
forms the further indispensable function of either eliminating 


sulphur, or rendering it comparatively innocuous, or both. 
It hardens bronze and is used in aluminium alloys, but its 
employment in non-ferrous metallurgy is limited. Alloyed 


with iron, it yields manganese steel, one of the most valuable 
of the ferrous alloys, for which the world is indebted to 
Sir Robert Hadfield. Hitherto the supplies of manganese, 
although widely distributed and abundant, have been barely 
more than adequate to meet the very large demand of the 
steel trade, and it will be recalled that, during the war, Ger- 
many was greatly handicapped in this respect by lack of 
manganese, and had to have recourse to the using up of old 
manganiferous slags. In America, of late, serious appre- 
hensions have been voiced of a world shortage of manganese. 
Such apprehensions are, it would appear, baseless. There is, 
according to tradition, always something new out of Africa, 
and this tradition has once again been verified by the dis- 
covery of the enormous manganese ore deposits of Postmas- 
burg. Estimated at a thousand million tons of high grade ore 
varying in content from 42 to 58 per cent. of manganese, these 
deposits will ensure adequate supplies for many years to come, 
and it is possible that fresh applications of the metal will be 
discovered. The preoccupations of the steel industry being 
relieved, ferro-manganese should become cheaper, and pure 
manganese something more than the chemical curiosity it still 
appears to be. 
Influence in Nickel Plating 

Ix some connections, however, manganese has a bad repu- 
tation, whether deservedly so or not. It has been charged, 
ntcy alia, with increasing the rate of corrosion in steel, a very 
heinous charge which has not, however, been incontestably 
proved against it. The latest charge laid to its account is one 
of obnoxious behaviour in nickel plating. Mr. W. R. Barclay 
stressed the necessity of having anodes of the very purest 
quality when electroplating operations with nickel are in 
hand. The occasion was the reading of a paper on nickel 
coatings, before the London Section of the Institute of Metals. 
It was formerly the practice to add manganese to nickel when 
casting anodes, although the literature of the subject is 
discreetly silent as to this practice and the why and the where- 
fore of it. It now seems that the practice was altogether 


wrong, and not only Mr. Barclay, but several of the speakers 
in the subsequent discussion, emphasised the extreme un- 
desirability of the contamination of nickel anodes by man- 
ganese. Further information on this interesting point was 


promised by one of the speakers, and will be looked forward 
to by students of corrosion as well as by those concerned in 
electroplating operations. 


Metallurgy in Ancient Egypt 

THE trouble about Egyptology is that so far as the earliest 
dynasties are concerned Egyptologists are by no means agreed 
as to the system of chronology to be adopted. One school 
places the advent of the first dynasty some 1,500 years earlier 
than another school. Hitherto no decisive criterion has been 
discovered. The late Major H. Garland takes, in his interest- 
ing little work published posthumously, the more conservative 
estimate. Hence the earliest metal objects, amongst which 
are the iron tool found in the Great Pyramid, date back to 
2900 B.C., which makes them only some 4,800 years old, 
instead of some 6,300 years old, if the Maspéro system of 
dating be employed. From this positive evidence; from a 
mass of very reasonable negative evidence, and from certain 
ee Major Garland argues that the use of iron in 
Egypt began far earlier than many eminent authorities seem 
disposed to admit. The working of adamantine stone, such 
as the diorite and granite favoured by very ancient sculptors, 
has always been a stumbling-block to metallurgists, who have 
inclined to a theory that the ancient Egyptians were ac- 
quainted with secrets of hardening bronze, which have never 


been rediscovered. Of that theory, it must be confessed, 


Major Garland effectively disposes. 
Ancient Foundry Processes 

He has much of interest to tell his readers of ancient Egyp- 
tian methods of foundry work. He believes them to have 
invented the cive-perdu process in the casting of small copper 
and bronze articles. He was for some years Superintendent 
of the laboratories at the Citadel, Cairo, and his interest in the 
ancient methods employed in metallurgy are focused a bit too 
exclusively on the Egyptian antiquities within his own ken. 
He does less than justice, it may be thought, to the metal- 
lurgists of other dim and shadowy northern and eastern 
peoples who preceded the Egyptians of even the first dynasty. 
There is more than mere legend in the repeated statements 
of ancient writers that the cradle of iron metallurgy was 
further north or north-east. Nor does Chaldea get fair credit 
for its contributions. In any case, however, the micro- 
graphic section of Major Garland’s little book is a welcome 
chapter, which throws an interesting light on both the achieve- 
ments and the shortcomings of ancient workers, and will do 
much to discount some of the hypotheses as to their hidden 
lore and lost secrets. 


Theories of Cementation 

To the careful and extensive investigations into the mode 
whereby carbon enters into and combines with iron, during 
processes of case-hardening and cementation, carried out some 
vears ago by Gioletti, A. Bramley, in collaboration with 
A. J. Jinkins and G. H. Beeby, has added a fresh, equally 
careful and extensive series of experiments. They are des- 
cribed in the latest issue of Carnegie Scholarship Memoirs. 
Gioletti came to the conclusion that at temperatures above 
800° C. solid carbon was capable of cementing iron, without 
the intervention of gaseous carbonaceous substances, a con- 
clusion which would seem to be borne out by the ordinary 
practice in regard to making blister bars. Bramley does not 
consider this conclusion warranted. It was, moreover, in 
opposition to the view expressed by a number of other investi- 
gators, including Guillet, Charpy, and Bonnerot. That view 
was that no cementation could take place in a vacuum, 
unless the carbonaceous substances were in very close contact, 
under pressure, with the iron. The ‘direct action of solid 
carbon—if it acts at all—is extremely small, and gaseous 
substances are the active agents in the carburisation of iron, 
as ordinarily carried out.’’ How this conclusion can be 
justified by the experimental results now published, is not clear, 
seeing that Bramley’s experiments were all conducted with 
gaseous carbon compounds, and by no means _ necessarily 
exclude the positive evidence that solid carbonaceous bodies 
do, in practice, convey carbon to iron. 


Negative Evidence Not Conclusive 

ACADEMIC papers of this nature are apt to over-emphasise 
the inferences to be drawn from carefully controlled experi- 
ments, and to ignore actual practical results. Thus, to obtain 
uniformity of results in gaseous carburisation it is necessary, 
we are told, to reverse periodically the direction of the flow of 
the gas; to support the bar to be cemented in such a way as 
to allow the gas to circulate freely around the specimen ; 


and ‘‘to thoroughly dry the carburising gas.’’ The two 
former precautions appear to have been “ entirely neglected 


by previous workers,’ and in the past, the third named con- 
dition has ‘‘ probably not received the attention it merits.”’ 
All this is somewhat didactical. It can only carry weight in 
the presence of evidence that uniform carburisation has never 
been achieved by any other means than those described. It 
ignores day to day practice in which very uniform diffusion 
of carbon is, de facto, secured, in case-hardening operations, in 
the entire absence of the conditions laid down as essential. 
This is not to say that Bramley’s work is not both interesting 
and instructive ; but merely that some of the conclusions are 
of too generalised a nature. 
Efficiency of Cyanide Compounds 

Wuat is of most interest in these very well contrived and 
carefully conducted experiments, is the relative carburising 
The former is 


efficiency of pyridine and methyl cyanide. 
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less efficient than the latter at temperatures above 1,000° C. 
Methyl cyanide caused an increase im the carbon concentration 
accompanied by a decrease in the nitrogen concentration in 
the cemented zone. Pyridine, on the other hand, caused both 
the carbon and the nitrogen to increase to a maximum and to 
fall again, in proportion as either the period or temperature of 
cementation was increased. This is a practical result for 
which uses can be found in industry. Meanwhile the cyanide 
compounds, and such humble solid substances as horn and 
leather, which yield cyanide compounds, will still continue to 
be used by the smith and the case-hardener, oblivious of 
theories of the function of Saseous compounds. The smith, 
in particular, will continue to rub his chisels with cyanides or 
ferrocyanides and get astonishingly good results, and as high 
a degree of uniform penetration and diffusion of the carbon as 
will best serve his purpose. At the same time another 
practical and suggestive prospect is opened out by Mr. Bram- 
ley’s experiments on Armco iron. Pure iron of that kind 
would appear to be very specially suitable for and amenable to 
cementation and case-hardening. There is no intrinsic reason, 
indeed, why it should not be used as a material for the 
ultimate production of the very highest grades of crucible steel. 


Evans’ “Corrosion of Metals” 

In view of the attention which is being paid to the subject 
at the moment, the appearance of the second edition of The 
Corrosion of Metals, by Ulick R. Evans (London: Edward 
Arnold and Co., pp. 259, 15s.), is very timely. Mr. Evans is 
opposed to the view that corrosion is a more or less capricious 
phenomenon, in which every case is to be considered as a 
law unto itself ; on the contrary, he is of the opinion that the 
subject must be regarded as a whole from the standpoint of 
a few simple principles, recent research having shown, as he 
says, ‘‘ that it is quite possible to explain why corrosion is 
set up at certain places, and not at others.’’ A proper com- 
prehension of the subject involves a knowledge of electro- 
chemistry, and this is therefore treated in an early chapter. 
The author then proceeds to discuss anodic corrosion by 
means of an externally applied current, corrosion involving 
the production of hydrogen gas, corrosion involving the 
presence of dissolved oxygen, passivity and other effects 
produced by oxidising agents, corrosion of copper and copper 
alloys, corrosion and tarnishing in a moist and polluted 
atmosphere, and factors involving the velocity of corrosion. 

The last two chapters deal with means of avoiding corrosion. 
One of these chapters discusses protective measures. These 
may be divided into two classes, that is, methods based on 
preliminary treatment of the water which is causing the 
trouble, and methods of coating the metal with a protective 
layer. The first method depends on removal of oxygen from 
the water or the treatment of the water with chemicals. The 
second method—application of a protective layer—may be 
effected in a variety of ways; by using a layer of another, 
more resistant, metal (which may be applied by dipping in a 
bath of a molten metal, by electrical coating, by heating in 
a metallic dust—the ‘ sherardising’’ process for obtaining 
a coat of zinc or iron, and the “‘ calorising ”’ and ‘“‘ chromising ’ 
processes—by the metal spraying process of Schoop, and by 
mechanical application) ; by using a layer of paint, enamel, 
or varnish; or a layer of tarry or bituminous composition ; 
or a layer of cement or concrete ; or a layer of glassy enamel ; 
or a thin film of oxide, phosphate, etc., produced by suitable 
treatment of the article after manufacture; or a layer of 
grease or oil. The last chapter of the book gives a compre- 
hensive account of corrosion-resisting metals and_ alloys, 
among which are discussed chromium steels, chromium- 
nickel steels, alloys of cobalt, nickel-copper alloys, and alloys 
containing aluminium, silicon, or lead. There is a_ useful 
appendix containing a summary, for reference purposes, of 
the behaviour of individual metals to different corrosive 
agencies, the metals being grouped according to the periodic 
classification. Apart from the value of Mr. Evans’ book as 
a general treatise, any chemist or engineer who is troubled 
by corrosion effects will find it a useful member of his labora- 
tory bookshelf. 





Wrought Magnesium and Magnesium Alloys 
REporT No. 1037 of the Engineering Research Board of the 
Department of Scientific and Industrial Research, by S. L. 


Archbutt and J. W. Jenkin, deals with magnesium and 
magnesium alloys. The use of this metal and its alloys is of 
considerable importance where the saving of weight is a first 
consideration, as this metal is much lighter than aluminium. 
Cast magnesium allovs have already been used in aeroplane 
engines, and the present work commences a research to fill the 
gap in the knowledge of the wrought alloys. The materials 
chosen are the metal itself, its alloys with 3 and 13 per cent. 
of copper, with 6 per cent. of aluminium and the proprietary 
alloy “‘electron,’”’ the composition of which is given as: 
zinc 4°38 per cent., silicon and aluminium 0-15 per cent. each, 
and copper 0:22 per cent., the remainder being magnesium. 
The melting and rolling ot the alloys are described in detail, 
and typical values of the mechanical properties of 1 in. hot- 
rolled rod at atmospheric temperatures are given. The effect 
of prolonged heating to 350° C. has been determined for 
magnesium and its alloy with 6 per cent. of aluminium. There 
is a decrease in both the maximum stress and the elongation. 
The impact test, however, shows that no embrittling accom- 
panies this loss of elongation, the energy absorbed actually 
increasing very markedly in the case of the alloy. The 
Brinell hardness of all the materials has been determined at 
temperatures up to 350° C. and complicated changes are 
observed. 


Effect of Liquids on Metal Fatigue 

A FEW workers have already carried out experiments on the 
fatigue of metals in the presence of chemicals, including 
Haigh, J. A. Jones, G. Slater, and S.C. Langdon. Other papers 
on the subject have been published in Stahl und Eisen and the 
Journal of the Institute of Metals. Under the title ‘‘ The Varia- 
tion in the Fatigue Strength of Metals Tested in the Presence 
of Different Liquids’’ (H. M. Stationery Office, 1s. To be 
published shortly), Mr. G. D. Lehmann describes researches 
carried out in the Engineering Laboratories at Oxford, follow- 
ing a suggestion by the Elasticity and Fatigue Sub-Committee 
of the Aeronautical Research Committee. The most unusual 
result was the increase of the fatigue limit by 6 per cent. 
when the steel was tested in the presence of sodium chloride. 
Wohler fatigue tests were made on specimens of both the 
Aeronautical Research Committee standard steels in the 
presence of hot aqueous solutions of sodium nitrate, sodium 
chloride, and ammonium chloride ; also in water after the steel 
had been pickled in sulphuric acid ; also in oil. Control tests 
were made in hot water and in air at atmospheric temperature. 
The results showed that oil had no effect ; pickling reduced 
the fatigue strength about 8 per cent. Ammonium chloride 
reduced the fatigue strength 16 per cent. Sodium chloride 
raised the fatigue limit 6 per cent. Sodium nitrate produced 
no effect on the 0°33 per cent. carbon steel, but lowered the 
fatigue limit of the 0°13 per cent. carbon steel by 4 per cent. 


The British Metal Corporation 
THE report of the directors of the British Metal Corporation 

Ltd., to be submitted to the shareholders at the ordinary 
annual general meeting on March 9, has been issued. The 
audited statement of accounts for the year ended December 31, 
1926, shows the profit for the year, after payment cf all 
expenses and appropriating £50,000 to reserve account, to be 
£81,791, which with £19,966 brought forward from last vear, 
gives a total of £101,757. The directors recommend a divi- 
dend of 8 per cent. upon the paid-up capital in its old form as 
at December 8, 1926 (payable less income tax), requiring 
£78,480, which leaves to be carried forward £23,277. The 
changes in the capital of the corporation, as authorised at the 
extraordinary general meetings held in December, 1926, have 
been duly carried out, although they are cnly partially shown 
in the present balance sheet. The metal trade in the United 
Kingdom for the past year was seriously affected by the coal 
strike, but owing to the wide range of the Corporation’s activi- 
ties its profits have been maintained. The directors regret 
to record the death, in October last, of their colleague, Mr 
F. A. Govett. To fill the vacancy thus created, Mr. W. S 
Robinson has been elected to the board. In accordance with 
the articles of association he retires, but, being eligible, offers 
himself for re-election. Sir Charles W. Fielding and Captain 
O. Lyttelton, directors, retire by rotation, but, being eligible, 
offer themselves for re-election. The auditors, Deloitte, 
Plender, Griffiths and Co., offer themselves for reappointment 
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Trade, Commerce, Finance: The Month in Review 


From Our Northern Correspondent 


Ir is difficult to give a really accurate impression of the 
state of the iron and steel trade of the country to-day. Of 
course everyone knows that the steel works are very busy, 
but what one desires is a correct estimate of the condition of 
the industry ; and frankly when all the evidence is studied 
the result is not too hopeful. 


Excessive Optimism ? 

In saying this, it is not forgotten that many optimistic 
statements have appeared in the newspapers recently about 
the signs of improvement in industry, evidences of prosperity 
in this trade and that; and the exceptional activity in the 
steel works lends colour to the general impression. Sir W. 
Larke, the director of the National Federation of Iron and 
Steel Manufacturers, was reported as having drawn comfort 
from the fact that there are now more blast furnaces in opera- 
tion than before the stoppage. That may be so, but it is 
not too good ground to build upon. It can, indeed, be said 
that the steel works are busier now than they have been for 
some years, that every plant is running almost to full capacity, 
and that production is being maintained at a very high rate. 
But what of that? If the facts are analysed it will be seen 
that the situation is quite abnormal, and that instead of taking 
it as evidence of a revival in this particular industry, it would 
be wiser to look ahead and prepare for the reaction which, 
unfortunately, seems certain to come within a comparatively 
short time 


Supply Overtaking Demand 

It has been pointed out previously that the unusual activity 
of the works at present is due to the large accumulation of 
orders from the stoppage caused by the coal strike. The 
amount of steel produced in this country during the stoppage 
was negligible. A fairly large quantity was imported from 
abroad, but the excess over the normal imports was only a 
small portion of the country’s requirements. To the orders 
on the books at the end of April there were added fresh orders 
daily throughout the strike until, on the resumption of work, 
the weight of orders in every steel works was sufficient to 
enable the mills to operate at full speed. There were two good 
reasons for getting the maximum output :—first, the reduction 
in the cost of production which would be ensured thereby ; 
and secondly, the clamour for deliveries of steel from customers 
who had been held up for want of supplies. The cry every- 
where was for immediate deliveries and steel could not be made 
fast enough. 

To some extent that position still holds good and the supply 
is still far behind the demand. But we are tapidly approach- 
ing the time when, excepting certain special lines, the supply 
will have not only overtaken the demand but far exceeded it, 
and then, unless something happens in the meantime to prevent 
it, we shall be back again in the old rut of price-cutting and 
scrambling for orders. 


New Business Wanted 

The trouble is that the amount of new business coming for- 
ward is very much less than the weight of steel being sent out 
each week. There was some hope that the falling off might 
be only temporary, but it is continuing, and in a few weeks 
the arrears will have been practically cleared off, and there 
will be only the current requirements to meet. Every steel 
maker has the same story to tell. It must also be borne in 
mind that for quite a large proportion of the work that is 
being turned out, the steel maker is getting only the prices 
which were fixed before the strike, while he has to pay the 
increased cost of coal and coke, and in many Cases the increased 
railway rates. The total of these additions to the cost of 
manufacture will far outweigh the reductions which may be 
obtained by large outputs ; consequently so far as the ordinary 
trade is concerned, the steel maker has no chance of recouping 
himself for the losses caused by the strike, or of providing for 
the time, not far ahead, when partial operation will be the only 
possibility 
Price-cutting Returning 

It is never pleasant to write in a pessimistic strain, and 
even now there is always at the back of one’s mind the hope 
that after all some of the alluring prophesies made by those 


who should be in a position to know will be realised, but so far 
the actual evidence is against such a realisation. Many of 
the works are already promising comparatively quick delivery 
of new orders, and evidently the promises are being kept. 
This fact and the trend of prices show that the makers are 
beginning to get rather anxious about the order books. Many 
of the prices quoted in the papers are merely nominal and 
indeed are often misleading. It is almost impossible to obtain 
the prices which are reported as being the market prices for 
certain kinds of steel. As a matter of fact, price-cutting is 
becoming more and more noticeable. 

It is a general impression that the second half of the year 
will see still lower prices, and in support of this belief there is 
little hesitation in shading prices quoted for forward contracts. 
Certainly the buyers are convinced that prices will come down, 
and even if they have business to place, they are holding it 
back as long as possible, expecting to see their views confirmed. 


Other Side of the Picture 


If we look at the other side of the picture it may be possible 
to find some comfort in the thought that the present absence 
of buying may be caused by so many consumers being fully 
occupied with the materials which they are getting in against 
old orders and waiting to see how things move before 
making new contracts; also from the fact that there have 
recently been some good orders placed with the engin- 
eering and shipbuilding firms which will mean more orders 
for the steel works. No doubt those who are predicting 
good times for the iron and steel trade have these things in 
mind, but one would like to see not such a wide gap between 
the output of steel and the weight of orders received each 
week. 

Fuel Supplies 

The position in regard to fuel supplies for the works is still 
unsettled. Coal is rather more plentiful and the smaller works 
which at the beginning of the year were able to hold off con- 
tracting and buy from hand to mouth are now finding that 
the price is somewhat easier. On the other hand coke is as 
short as ever and the price is harder. Every blast furnace 
owner is suffering from the shortage of supplies, and it seems 
hopeless to get this state of things remedied just now. The 
trouble is that practically every coke maker has contracted 
for more than he can produce, and therefore outputs are 
being rationed with the result that no one is getting his full 
share. The wagon shortage is still acute and contributes 
to the difficulty. This scarcity and dearness combined are 
a very serious handicap to the pig iron makers, and are largely 
a contributory cause to the lack of confidence which seems 
to characterise the markets. Pig iron users are wanting to 
see the price at the pre-strike level, which of course is quite 
out of the question until fuel prices alter. Naturally in such 
conditions the pig iron market is not very bright. 


Continental Cartel 

The Continental Cartel is not working too smoothly. The 
German makers are complaining that their quota is not 
sufficient, and on the first ascertainment they are due to pay 
a considerable sum in fines for excess production, while on the 
other hand France draws a somewhat smaller amount as 
compensation. Another complaint is that the Cartel has 
not been able to keep up prices. Meanwhile the question of 
joining the Cartel is still being considered by the British makers, 
but there is no hurry about it and it is more likely than not 
that there will soon be no Cartel to join, or that the proposal 
will be definitely turned down. 

The output figures for January show the return to full 
activity, as far as steel is concerned, although pig iron is not 
yet fully recovered. The output of pig iron was 434,600 
tons, compared with 533,500 tons in January, 1926. There 
were 152 furnaces in blast at the end of the month, which is 
five more than before the stoppage. The production of steel 
amounted to 730,700 tons compared with 640,400 tons in 
January, 1926. The imports of iron and steel for the month 
were 555,500 tons, which is the highest figure yet recorded. 


No doubt this is due to the contracts placed abroad during the 
strike, which had not been completed. 
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Some Inventions of the Month 


By Our Patents Correspondent 
Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE. 


Recovering Precious Metals 

Ir the slimes recovered in the electrolytic refining of copper 
are roasted directly for removal of metalloid impurities 
(tellurium, arsenic, and antimony) it often happens that the 
whole fuses to a ‘‘ matte’ before the impurities have been 
volatilised. According to a patent by N. Baraboshkin and 
“Trust Uralkupfer,’’ Swerdlowsk, Russia, this is due to the 
presence of an excessive amount of copper in the slimes. 
The latter are accordingly first freed from copper by any 
known method, such as by means of sulphuric acid, and 
can then be roasted for elimination of metalloids and finally 
fused with addition of a flux for the isolation of the precious 
metals. 
19206. 
Welding Aluminium, etc. 

THE fluxes, consisting of alkali halides, used for welding 
aluminium, magnesium, and other metal alloys are frequently 
hygroscopic, and when damp are not so successful. According 
to a patent by J. R. Booer, W. R. J. Britten, and the District 
Chemical Co., Ltd., London, such fluxes contain the ingre- 
dients in molecular proportions or multiples of molecular 
proportions. They can then be fused and ground to powders 
which are uniform in composition and without hygroscopic 
properties. Activating agents, such as alkali fluorides, 
which accelerate the elimination of the oxide of the metal to 
be welded, may also be present. Examples are given of 
mixtures containing barium, potassium, sodium, and lithium 
chlorides, and potassium fluoride. See Patent No. 264,238, 
having the date October 15, 1925. 

Ferro-chrome Alloys 

T. D. Kerry, of London, describes a ferro-chrome alloy 
which when cast is malleable and can be worked cold like 
ordinary iron. It contains 10-35 per cent. of chromium, and 
7-25 per cent. of copper or nickel-copper, the remainder being 
iron; the ingredients are melted under a flux of magnesium 
or calcium chloride and carbon. See Patent No. 264,414, 
having the date September 4, 1926. 

Lead and Silver 

In Specification 250,991 (see THE CHEMICAL AGE, Vol. XV, 
Met. Section, page 7) is described a process for concentrating 
copper ores according to which the ore is heated in the pre- 
sence of a carbonaceous reducing agent and a_ halogen, 
whereby the metal is caused to come out of the ore particles 
in a reduced condition. A similar process is now applied to 
silver- and lead-containing ores. The halogen can be supplied 
in the form of an alkali or alkaline earth chloride. If, how- 
ever, the ore contains an alkaline earth compound such as 
calcite, alkali may be produced during the heat treatment ; 
this may be avoided by using as the source of the halogen a 
metal chloride which does not give rise to alkali, for example, 
manganese, iron, or copper chlorides; should the calcite be 
present in very large quantities it is advantageous to convert 
it into calcium sulphide by adding to the ore to be roasted a 
metallic sulphide such as pyrites or chalcopyrite. The metal 
values can be removed from the gangue either by leaching or 
by a physical concentration process. Examples are given 
illustrating the treatment of a copper ore containing silver, 
and a Siberian oxidised lead ore. See Patent No. 264,584, by 
E. Edser, B. Taplin, and Metal Productions, Ltd., London, 
having the date October 21, 1925. 

It is known that although galena is more or less completely 
decomposed by cold hydrochloric acid, the lead in complex 
sulphide ores cannot be thus completely converted into lead 
chloride. According to S. C. Smith, London, such ores can be 
satisfactorily decomposed in the cold if the acid is sufficiently 
concentrated. The lead chloride so produced can then be 
extracted by means of solvents such as brine in the known 
manner, other metallic sulphides remaining in the residue. 
In order to work the process economically the ore is preferably 
treated in counter-current with hydrochloric acid of con- 
tinuously increasing strength. It is sometimes advantageous 
first to heat the ore to dull red heat to render some of the con- 
stituents less sensitive to attack by the acid. The treatment 


See Patent No. 263,642, having the date January 26, 


with acid may also be interrupted at intervals and the lead 
chloride formed removed by leaching. The weak acid used in 
the early stages may contain some sulphuric acid, which is 
preferentially consumed in attacking the more readily soluble 
parts of the ore ; alternatively the ore may be subjected to a 
preliminary treatment with sulphuric acid. When the ore 
contains metals such as calcium, iron, or magnesium, which 
yield soluble chlorides, it may first be partially converted, by 
roasting, into lead sulphate; the latter then yields lead 
chloride by double decomposition with the calcium, etc., chlo- 
rides. The spent liquor is a good solvent for silver, but poor 
for lead chloride, and may be used therefore for extracting 
silver from the chloridised ore. Details of the treatment of a 
number of lead-zinc sulphide ores are given. See Patent 
No. 264,569, having the date July 21, 1925. 


Alloys 

ACCORDING to a Patent Application by the I.G. Farbenin- 
dustrie Akt.-Ges., Germany, magnesium alloys suitable for 
pistons of internal combustion engines can be hardened by an 
addition of up to 32 per cent. of cerium or cerium metals. 
See Patent Application 263,755, having the International 
Convention date December 24, 1925. 

According to W. B. Penniman and FE. J. Shackleton, of Balti- 
more, U.S.A., ferro-chrome alloys are decarburised by treat- 
ment in an electric furnace with chrome ore beneath a slag 
which may consist of lime and fluorspar. The product is 
then deoxidised in the usual manner by means of ferro-silicon 
or ferro-silicon-aluminium. See Patent Application No. 
262,795, having the International Convention date: Decem- 
ber II, 1925. 

An addition of one or more of the metals chromium, nickel, 
tungsten, and molybdenum confers increased hardness upon 
manganese steels containing 10 to 15 per cent. of the latter 
metal and up to 1 per cent. of carbon. See Patent Applica- 
tion No. 263,811 (Kohlswa Jernwerks Aktiebolag, Kolsva, 
Sweden), having the International Convention date Decem- 
ber 23, 1925. 


Froth Flotation Processes 

It is known that in the froth-flotation treatment of minerals 
containing galena and blende an addition of a metallic salt 
of an alkyl derivative of a sulpho-thiocarbonic acid enhances 
the flotability of both these substances, particularly the former. 
According to a Patent by Minerals Separation, Ltd., and L. A. 
Wood, London, if the frothing agent employed is such that it 
is entirely soluble in the circuit liquor and the alkyl-sulpho- 
thiocarbonic acid salt (for instance, an alkali xanthate) is 
added in limited quantity, it is possible by a preliminary 
operation to float off the galena; a small addition of an 
alkali cyanide is also beneficial. The residual pulp is then 
further subjected to flotation after rendering just alkaline 
and adding copper sulphate or similar cyanicide ; the blende 
is thus also floated off. Examples are given illustrating the 
separation of galena and blende from (1) a complex Siberian 
ore containing galena, blende, chalcopyrite, pyrrhotite, and 
pyrites, and (2) a lead-zince ore from British Columbia. The 
method is also applicable to the separation of blende from, 
say, a zinc-iron ore. See Patent No. 262,492, having the date 
August 12, 1925. 
Electrolytic Processes 

H. S. Mackay, London, describes a modified electrolytic 
method for the production of copper and zinc from ores 
containing them. The roasted ore is leached as usual with 
sulphuric acid, and the acid solution electrolysed for separation 
of copper until the liquid contains relatively little copper as 
compared with zinc. The solution is then concentrated con- 
siderably and much of the zine separated as sulphate by 
crystallisation. The mother liquors are returned to the elec- 
trolytic cells for further electrolysis and evaporation. The 
zinc sulphate is freed from traces of copper by solution in 
water and treating with either zinc dust or calcium car- 
bonate ; the residues produced when zinc dust is used are 
returned to the roasting furnaces, and the copper hydrate 
produced when calcium carbonate is employed is used for 
removing iron and aluminium from the leaching liquor. The 
purified zinc sulphate solution is either evaporated for pro- 
duction of the crystallised salt or electrolysed for production 
of metallic zinc. See Patent No. 262,546, having the date 
September 24, 1925. 
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Current Articles Worth Noting 


Weg below a brief index to current articles in the technical 
Press dealii 2 with metallurzical subjects. 
ALLOYS.—Notes on “Invar” alloy. Fer et Acier, January, 
pp. 11-12 (in French). 
New silver alloys. W. Guertler. Z. Metallkunde, 


February, pp (in German). 
The transformation of zinc-aluminium 


a 
05-70 


alloys in the 


solid state. W. Fraenkel and J. Spanner. Z. Metall- 
kunde, February, pp. 58—60 (in German). 
Some facts about aluminium bronze. W. Bannard. 


Brass World, January, pp. 3-5. 

The thermal conductivity and ratio of conduction of 
alloys in relation to constitution. A. Schulze. Z. anorg. 
(. a , February 4, pp. 325-342 ‘in German). 
—The raw material question on the aluminium 


"7 


( he mn 


ALUMINIUM 


industry. Chem.-Zeit., February 2, pp. 89-90 (in Ger- 
man. 

The tensile deformation of large aluminium crystals 
at crystal boundaries. R. L. Aston. Proc. Camb. Phil. 


Soc., January 31, pp. 549-560. 

Mcdern technology in producing pig aluminium. R. S. 

McBride. Chem. Met. Eng., February, pp. 76-83. 

ANALYSIS.— A new rapid method for the determination of 
silicon in steel and pig-iron. J. Verfiirth. Chem.-Zeit., 
February 16, pp. 122-123 (in German). 

The determination of small quantities of titanium in 
highly alloyed steels. K. Roesch and W. Werz. Chem.- 
Zeit., February 26, pp. 149-150 (in German). 

Brass.—The brittleness of brass on warming. R. Mailander- 
Z. Metallkunde, February, pp. 44-51 (in German). 


Capmium.—The production of cadmium. N. F. Budgen. 
Continental Met. and Chem. Eng., February, pp. 38-41. 


ELECTROMETALLURGY.—The theory of the electrolytic separa- 
tion of chromium from aqueous chromic acid solutions. 


E. Liebreich. Z. egeety rchem., February, pp. 69-72. 
E. Miller, ibid, pp. 72-76 (in Ger rman). 
Recent advances **, electrochemistry. C. G. Fink. 


Mining and Metallurgy, 

GENERAL.—The solubility of silicon in aluminium. W. 
Koster and F. Miiller. Z. Metallkunde, February, 
pp. 52-57 (in German). 

An investigation of the recrystallisation process in 
silver, copper, and aluminium. R. Glocker and H. 
Widman. Z. Metallkunde, February, pp. 41-43 (in 
German) 

The annealing of 
furnace, R. M. 
February, pp. 55-60. 

A cupping test for determining the drawing qualities 
of thin metal sheets. G.G. Beard. J. West of Scotland 
Ivon and Steel Inst., December, pp. 23-35. 

Magnetic properties of evaporated nickel and iron 
films. R. L. Edwards. Phys. Rev., February, pp. 
21-331. 

The properties of 


February, pp. 52-55. 


electric 
York), 


in the 
(New 


and 
Metal 


metals 
Cherry. 


alloys 


Ind. 


sodium cyanide copper solutions. 
W. D. Bonner and B. D. Kaura. Chem. Met. Eng., 
February, pp. 76-83. 
Researches on corrosion at 
Institute of Technical Chemistry. J. Hauser. Z. 
Chem., February 17, pp. 198-201 (in German). 
The anomaly of the internal friction of reversible 
ferro-nickels. P. Chevenard. Comptes Rend., February 
14, pp. 378-380 (in French). 
AND STEEL.—High grade gray iron. H. Pinsel. 
tinental Met. and Chem. Eng., February, pp. 35-37. 
The influence of atmosphere and temperature on 
the scaling of steel. I. Scaling by air, water vapour, and 
carbon dioxide. C. B. Marson and J. W.Cobb. II. Pre- 
vention of scaling by hydrogen and carbon monoxide. 
H. T. Angus and J. W. Cobb. J.S.C.J., February 25, 


German 
angew. 


the Imperial 


IRON Con 


pp. 61-721 
MECHANICAL PROPERTIES.—Hardness and tensile strength. 
R. Baumann. 
German). 
Stresses involved in tests of hardness, and a table of 
the comparative hardness of certain metallic elements. 
Nature, February 19, p. 2 


Z. Metallkunde, February, pp. 71-72 (in 


A. Mallock. 


Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making tts Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 


ALUMINIUM CORPORATION, LTD., London, S.W. 
Registered January 17, £4,600 ‘‘C”’ debentures part of 
£500,000 ; general charge. *£1,247,52 August 12, 1926. 

TURNER (THOMAS) AND CO. SHEFFIELD), by ip Be 
steel manufacturers.—Registered January 28, {£10,000 2nd 
debenture (ranking next after Ist debentures), to Bank; 
general charge. */80,000. July Ig, 1926. 

TYZACK (SAMUEL) AND CO., LTD., Sunderland, iron 


and steel manufacturers. Registered January 
(not ex.) mortgage, to Bank ; 
Road, Sunderland. *——. 


27, £18,000 
charged on property in Fulwell 
December 2, 1926. 
Satisfactions 

BLAENAVON CO., LTD., ironmasters. Satisfaction regis- 
tered February 12, £3,100, part of amount registered August 
24, IQII. 

FRODINGHAM IRON AND STEEL CO., 
factions registered February I1, £40,000, 
registered October 12, 1917; and 
registered June 20, I92 


LTD. Satis- 
part of amount 
£7,495, part of amount 
5. 





. . 
Chromium Plating 
Work of the U.S. Bureau of Standards 
INVESTIGATIONS which have been in progress in America in 
regard to chromium plating, a subject which has been receiving 
a great deal of attention in many places, have given rise to 


some interesting results, according to a recent statement by 
Dr. W. Blum, chief of the Electrochemical Section of the 


United States Bureau of Standards. The statement is made 
public in a research report published by the Engineering 
Foundation. The work was carried out at the instigation of 
the United States Bureau of Engraving and Printing, who have 
been attempting to improve the plates used for printing paper 
money. The plates in use since 1920 have been prepared by 
the alternate electrodeposition of layers of nickel and copper. 
The Plating of Printing Plates 

A study has been conducted at the Bureau of Standards, 
chiefly by H. E. Haring, upon the possibility of applying 
chromium tothese plates. It is known that chromium is very 
hard and subsequent tests have shown that, as measured by the 
width ot a scratch produced when a diamond or a sapphire is 
drawn across it, it is the hardest metal thus far examined. 
Although the deposition of chromium was reported in 1854 
by Bunsen, and numerous papers have been published on this 
subject, no extensive practical applications of chromium 
plating were made in America up to 19024. Haring’s work 
showed that to obtain bright hard deposits, such as would be 
suitable on a printing surface, the conditions of plating must be 
carefully controlled, especially the acidity and temperature of 
the solution, and the density of the electrical current. As a 
result of this study, the process was installed at the Bureau 
of Engraving and Printing, and has been eminently successful. 
The printed impressions are somewhat sharper than from the 
nickel or steel plates. Chromium is said to have been found 
cheaper than nickel or steel for the purpose. The life of each 
plate is increased. 

Growing Importance of Chromium Plating 

Chromium, says Dr. Blum, is now attracting the attention 
of many manufacturers. Its possibilities lie in its great hard- 
ness, and hence its suitability for printing plates, dies, gauges, 
cams and gears ; its high lustre and resistance to atmospheric 
corrosion, which has led to its application, usually over nickel- 
plating, on automobile radiator shells, bumper bars, plumbing 
fixtures and other objects. 
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The Properties of Nickel Depositing Solutions 
By E. A. Ollard, A.R.C.Sc., A.I.C. 


The paper published below was read a short time ago by Mr. E. 


A. Ollard, research chemist to Metropolitan-Vickers Electrical 


Co., Manchester, before a meeting of the Electroplaters’ and Depositors’ Technical Society. 


NICKEL is of great interest to the plater because of its colour 
and resistance to tarnish, which makes it especially suitable 
for coating the bright parts of bicycles, cars, etc. ; and also 
because it is comparatively cheap. Early attempts, however, 
to plate the metal were unsuccessful, mainly owing to the 
fact that commercial salts contained nitrates. The earliest 
patents were for the exclusion of these salts, and were the 
subject of much legal action. Many formule have from time 
to time been advanced for nickel plating baths, some being 
unnecessarily complex, and it has been suggested that one of 
the activities of any research organisation dealing with electro- 
plating shculd be thoroughly to test and standardise these. 
It is not possible, however, to put forward one solution as 
the best for all purposes, as solutions must be especially made 
up for the conditions required, and different solutions are neces- 
sary in different cases. The object of this paper is to give 
an outline of usual substances employed in making a nickel 
solution, together with the effects which may be expected on 
the deposit and working of the bath from their addition. 
In general, a nickel bath will contain a salt of nickel to supply 
the nickel ions for plating, together with conducting salts, 
buffer substances, salts added to facilitate anode corrosion, 
and “‘ Addition Agents,’’ and will be maintained at a definite 
acidity. 
Types of Selutions 

There are two main types of nickel solutions employed 
in ordinary shop practice, those made with “ single nickel 
salts,’’ that is, nickel sulphate (NiSO,.7H,O), and those made 
with ‘‘ double nickel salts,’’ or nickel ammonium sulphate 
(Ni(NH,), (SO,), .6H,O). Nickel cyanide baths are sometimes 
used, but are not very satisfactory, and it is not proposed to 
consider them. Complex salts may also be formed by adding 
magnesium or sodium sulphate to the nickel sulphate, and these 
baths may be regarded as intermediate between the “ single ”’ 
and ‘“‘double”’ salt baths. Chlorides are often added to 
assist the anode corrosion and increase the conductivity ; 
boric or acetic acid to maintain the constant acidity ; fluo- 
rides, to maintain acidity and dissolve iron sludge and nickel 
oxide ; and other substances for special purposes. 

Baths made entirely of nickel chloride have from time to 
time been suggested, but do not appear to have any definite 
advantage over the sulphate bath to which small quantities 
of chlorides are added. Originally, most nickel solutions were 
made from nickel ammonium sulphate. Later, the nickel 
sulphate solutions came into use, and since these possessed 
some advantages, the former were considered out of date. 
It has now been shown, however (Macnaughtan, Jvon and 
Steel Inst., 1924), that the two solutions deposit nickel of 
different structure and mechanical properties, and in making 
a choice, it is therefore necessary to consider this fact. In 
» general, the nickel sulphate solution gives softer deposits, 
and works more quickly, thus allowing a higher current den- 
sity; it is also somewhat easier to control. The nickel 
ammonium sulphate solution gives a hard deposit, and works 
more slowly, but the work does not require such careful 
cleansing, and the deposit may be somewhat whiter in colour 
Baths composed of both salts may also be employed to advan- 
tage. For most purposes the nickel sulphate baths can be 
recommended, especially where output is the governing factor. 
The nickel sulphate is more soluble, allowing higher concen- 
trations, and ionises more completely, so that the nickel ion 


concentration at the cathode is much higher and higher 
current density can be used. Solutions containing 3 Ib. ‘gall. 
of nickel sulphate (crystalline) can be employed at the ordinary 
temperature and allow the use of 20 amp./ft.*, or higher, 
while if warmed to 30° C. 40 amp./ft.2 can be used in special 
circumstances. Most ‘ double salt’’ baths, however, even 
when containing nickel sulphate, can only be worked up to 
1o amp./ft.2, and a correspondingly longer time is therefore 
necessary. These latter solutions, however, still find a certain 
amount of favour in some jobbing plating shops, and also 
have to be used for special purposes where hard deposits are 
required. 
Acidity 

The most important factor in nickel solutions is, undoubtedly, 
the acidity. Since nickel is electro-regative to hydrogen, it 
would be supposed that if both nickel and hydrogen ions were 
present together at the cathode, only hydrogen would be 
liberated. If, however, the concentration of the hydrogen 
ions is kept very small compared with that of the nickel ions, 
nickel can be plated quite satisfactorily, with very little 
hydrogen. The concentration of H ions has to be very care- 
fully controlled. It is usual to express the concentrations of 
molecules or ions in a solution in terms of the ‘‘ normality,” 
that is, the number of gram equivalents per litre, but as the 
hydrogen ion concentration in these cases is very small, 
this involves the use of unwieldy figures. For this reason, 
therefore, another system of notation is usually used, the 
Pu- 


I 
Pu =log 


Thus if conc. H+ =-ooo01, 


uw 


conc. H+" Pu= 

On this scale p, 7 is taken as neutral owing to the dissocia- 
tion of pure water, the conc. H+ of this being ‘oooooor 
This system is convenient, but has the disadvantage that the 
figures vary inversely with the acidity ; that is to say, as the 
acidity increases the p, decreases. If this is borne in mind, 
however, the notation may be considered the most con- 
venient, and is now generally adopted. The p, of most 
nickel solutions should vary between 5:7—5-9. If the py 
is lower, the current efficiency will decrease, while if it is higher 
nickel hydroxide may be precipitated. This value refers to 
the body of the solution, but it is probable that a layer is 
formed round the cathode of higher p,,. In agitated solu- 
tions, therefore, where this layer does not have such a good 
chance to form, the p,, may have to be raised. There are two 
main methods of measuring the p,, (1) by indicators, and 
(2) by potentiometric measurements. Different indicators 
change their colour over different ranges of p,, and by com- 
parison with standard solutions, the py can be estimated. 
The simplest method of doing this is by noting the colour 
attained by dipping litmus or congo paper in the bath, but 
this is not very accurate. More accurate methods are obtained 
by adding indicators to small samples of solutions, and com- 
paring the colours thus obtained with standard solutions made 
for the purpose. The second method employs the hydrogen 
or quinhydrone electrodes, the potential being measured 
against a calomel cell. This is probably the more accurate, 
but involves more expensive apparatus. 

The control of the p, is of great importance. When it is 
too high, dark streaky deposits are obtained, whilst when low, 
the current efficiency falls off, and rough pitted deposits are 
obtained with a tendency to peel. The control can be effected 
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by regulating the amount of metal dissolved from the anode, 
or by additions of acid or nickel carbonate. It can also be 
helped by the addition of ‘‘ Buffer ’’ substances to the solu- 
tion. 
Nickel, when made the anode in a sulphate solution tends 
to become “ passive,’’ and therefore, if nickel sulphate is 
used alone, the bath will work acid. If, however, a little 
chloride is present the anode will dissolve freely. A very small 
amount of chloride, } oz./gall., will usually be sufficient 
for this purpose (either NaCl, NH,CI, or NiCl, can be used), 
and if this is present, rolled anodes of pure nickel will be found 
to dissolve quite freely and keep the acidity constant. Large 
proportions of chloride are often added to increase the con- 
ductivity of the solutions. When plating steel, however, 
this does not seem advisable, as if the work happens to hang 
in the bath for a few moments without contact, a film of 
chloride will form on the object which will cause the deposit 
to strip. A small quantity of chloride, however, may be 
considered almost essential if rolled anodes are used. 


Baffer Substances 

Boric acid is another common substance used in nickel 
solutions. Authorities differ very widely on its effect, some 
stating that it makes deposits harder, some softer, some whiter, 
etc. The actual use of this substance is to buffer the p,, 
that is, to keep the acidity constant. Boric acid is only 
weakly dissociated in solution, and therefore a solution will 
have a low hydrégen ion concentration. A fairly large amount 
of the acid may therefore be present without lowering the 
Pu It must be remembered that the p, is the “‘ degree of 
acidity,’’ not the “total acid.’’ The amount of boric acid 
will allow quite an appreciable quantity of alkali to be added 
to the bath without the p, being altered, as it is simply 
taken up by the undissociated boric acid. This butter action 
has the advantage in practice that it facilitates the p, contro! 
resisting any tendency for the acidity to change. Acetic acid 
is also used in much the same way. Fluorides have a marked 
buffer action in the nickel soluticns. It is thought that usually 
they form complexes with boric acid present, but they also 
produce effects when there is no boric acid present. It is 
also thought that they help to keep the iron in solution, dis- 
solving the sludge. An addition of fluoride to a nickel sulphate- 
boric acid bath helps to get an even, fine-grained deposit 
and to avoid pits. Fluorides, however, contrary to statements 
made, do not harden the deposit or assist anode corrosion. 
The addition of fluorides usually tends to give a softer deposit. 
In nickel ammonium sulphate baths, especially where hard 
deposits are required, they are to be avoided. Sodium 
fluoride may be used, or hydrofluoric acid and nickel carbonate. 

Baths containing citrates have been proposed especially 
for plating on zinc and zinc alloys. The citrate is supposed 
to increase the cathode polarisation, and prevent the re- 
solution of the metal while it is being covered. Baths con- 
taining magnesium or sodium sulphates are often recom- 
mended. These substances probably form double salts with 
nickel sulphate and therefore such baths may be regarded as 
similar to the “‘ double salt ’’ bath. Since these double salts, 
however, are rather more soluble, they will work slightly 
faster, but the deposit is also softer. Addition agents, such 
as cadmium chloride and organic materials, are sometimes 
added to nickel baths for specific purposes, such as brighten- 
ing the deposit. It is extremely doubtful whether such ad- 
ditions are advisable except in unusual and carefully controlled 
circumstances. Such substances are likely to accumulate 
in the bath and produce unpleasant results, and there are few 
cases in which the benefit obtained is proportional to the danger 
and trouble incurred. 

Pits 

Organic matter in the bath is thought to be the cause of 
pitting and the failure of the deposit after heating which is 
often noticeable. Such matter may come from _ various 
sources, dust, etc., impurities in salts, and carbon in anode. 
Sometimes organisms are actually found to grow in the solu- 
tion, living on the organic matter present, and themselves 
producing it and possibly other changes in the solution. One 
such organism has been isolated and identified as Fenicillium 
glucinium, a fairly common fungus. It is probable that such 
growths are objectionable and they have usually beenassociated 
with pitting in practice. Fluorides, however, seem to pre- 
vent them. Impurities, therefore, both in salts and anodes, 


are to be avoided as much as possible ; organic impurities may 
produce the troubles referred to, while iron is also objec- 
tionable. If the p, is left high, a certain amount of iron in 
the bath will not produce much effect, but if the solution be- 
comes rather acid it will ‘cause the deposit to split and strip. 
It also may be associated with pitting. Only pure anodes 
should be used, and these will be found to dissolve quite freely 
if chloride is present. 

Pitting, when it is likely to occur, may be largely over- 
come by the addition of hydrogen peroxide, the subject of 
a recent patent, or sodium perborate. Hydrogen peroxide 
has the advantage that it yields oxygen and water only. Pure 
hydrogen peroxide, however, does not keep, and the com- 
mercial material often has phosphoric acid associated with 
it, which is objectionable. Care should be taken if this material 
is used. Sodium perborate, acidified to the same py, as the 
solution, may also be used, but this increases the quantity of 
boric acid and sodium sulphate in the bath. These substances, 
however, may sometimes be removed by crystallisation. In 
general it would seem advisable to prevent pitting by other 
means if possible, and only to fall back on these methods 
when essential. Pitting itself is a very complex matter, and 
while it is essentially due to gas bubbles on the cathode it 
is by no means clear why it takes place in some cases and 
not in others. The base metal undoubtedly plays a part, and 
also the current density, acidity, and composition of solution. 
It is doubtful whether any one reason can be assigned to it 
or any one cure suggested. Excluding dust, keeping the 
temperature constant, not pushing current to the highest 
limits, and occasionally shaking the articles, are among the 
means which might be suggested for its prevention. 


Properties of Deposits Obtained 

The composition of the solution and the conditions under 
which the deposit is made will have a great effect on the 
structure and properties of the metal deposited. When metal 
is deposited on a cathode, the ions discharged by the current 
crystallise in a manner analogous to the crystallisation of 
a salt. According to the concentration of ions and the charge 
they carry, large or small crystals will be found. If the con- 
centration of the ions is high and the charge low, large crystals 
will be formed, while with fewer ions and a higher charge, 
small crystals result. Large crystals give a soft metal and vice 
veysa. Complex salts ionise much less than simple salts, and 
therefore the metal ion concentrations will be less and harder 
deposits will result. Increasing the py, increasing the tem- 
perature, or reducing the current density, will all tend to 
soften the deposit, and vice versa. There is also a very con- 
siderable contraction when nickel is deposited. This is prob- 
ably due to some mechanism in the formation of the crystals, 
and the matter is being investigated. It is not of much im- 
portance in ordinary plating, but when heavy deposits are 
made it is sufficient to distort the article on which the deposition 
takes place. 

Throwing power is also an important factor. This depends 
on conductivity, cathode efficiency and cathode polarisation. 
In general a nickel sulphate solution throws best, and to get 
the best conditions the p, should be kept high and the current 
density rather low. Conducting salts may also be added. 

For most commercial applications of plating it is necessary 
that the deposit should adhere well to the base metal. The adhe- 
sion will depend on the preliminary treatment of the article 
and the conditions under which the first layer of nickel is 
deposited. For different materials, different conditions are 
necessary. For steel, the best treatment is to clean and then 
make the metal the anode in a bath of 30 percent. sulphuric acid 
at a high current density for a shorttime. The article is then 
washed and placed in the nickel vat, which should not be too 
cold, at rather low current density. For brass and copper the 
article should either be bright dipped or cleaned in cyanide 
and acid, and washed and placed in at a fairly high current 
density. To plate on nickel, the article should be made 
cathode in hydrochloric acid solution and placed in a nickel 
solution which is rather acid, say, Pu5. Contact should be 
made as the articles enter the bath and work must not hang 
in the bath with no current passing. 

The colour of the deposits is often of importance. Boric 
acid, magnesium sulphate, etc., are supposed to affect this, and 
different authors have ascribed different results to their 
addition. 


In general, it seems that a soft deposit appears 
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slightly darker than a hard. Magnesium salts impart a slightly 
bluish tint. It is, however, difficult to lay down much on this 
subject. . 
Routine Tests 

In ordinary shop practice it is necessary to test the solution 
from time to time, and undoubtedly the most important test 
is the py, test. The p, should be kept constant, and in 
large shops should be observed daily, while in smaller ones 
every few days or once a week may suffice. The bath can 
then be adjusted by additions of the necessary material. It is 
useful also to estimate the total acid by titration to calculate 
the quantities of materials required. Other tests are nickel 
content, specific gravity, and complete analysis and estimation 
of impurities. Such tests usually need only be applied at inter- 
vals or when a bath is not working well. Before, however, 
endeavouring to remedy defects, all the factors must be care- 
fully examined and conclusions should not be drawn on one 
test alone, neither can the standardisation of one factor, such 
as Py, be looked upon as a cure for all ills. In conclusion, it 
should be pointed out that plating is a very complex chain of 
operations. Changing one of these without reference to the 
others may upset the entire sequence and produce bad results 
at a much later stage. There are a large number of variables 
that are very difficult to estimate and control. Thus two 
experimenters may get different results by the addition of 
some material due to the different practice in the shops con- 
cerned, or the different composition of the solutions. Before 
making changes, therefore, in any shop practice or solutions, 


they should be carefully tried out on a small scale under the 
actual conditions under which they are to be worked, and 
then cautiously put into operation so as not to upset the routine 
of the shops more than necessary, should the results not prove 
satisfactory, and additions to solutions should always first be 
tried on a small scale. 


Typical Solations 


DOUBLE SALT. grms. per 


Ni(NH,),(SO,),.6H,O 
NHI... 
H,BO; 
Current density, 3-6 amp. /ft.*. 
For Harp Deposits. 
Ni(NH),(SO,),.6H,O 
NiSO..7H0 .. 


Current density, 10 amp. 


CITRATE SOLUTION : (Hammond). 
NiSO,.7H,O 
NiCl,.6H,O 
H,BO, 
Sodium citrate 
SINGLE SALT SOLUTION : 
NiSO,.7H,O 
H,BO, 
NaF 
NiCl,.6H,O 
Current density, 15-40 amp. /ft.*. Py 5°7 





Effect of Liquids on Metal Fatigue 


Aeronautical Research Committee’s Report of a Recent Investigation 


THe Aeronautical Research Committee has published, as 
Reports and Memoranda No. 1,054, a paper by Mr. G. D. 
Lehmann on “ The Variation in the Fatigue Strength of 
Metals When Tested in the Presence of Different Liquids ’’ 
(H.M. Stationery Office, pp. 13, 1s.). The work described in 
this paper was performed for the Engineering Research Board 
of the Department of Scientific and Industrial Research. 

Che research was suggested by Dr. Haigh, who, in a series 
of experiments published in 1917 on the ‘‘ Fatigue of Brass ”’ 
(J. Inst. Met.), stated that he had noticed that fatigue was 
accelerated in mild steel and other metals when exposed to 
corrosion by acids, sal ammoniac and salt water ; for example, 
steel structures immersed in salt water and subject to vibration 
show abnormally rapid fatigue. J. A. Jones, while investigat- 
ing the action of hot salt solutions upon riveted plates, made 
a series of tests upon various steels stressed and placed in hot 
aqueous solutions of chemicals. With some _ solutions, 
intercrystalline cracks appeared across the area of maximum 
stress, the time of appearance varying with the concentration 
of the solution and the stress sustained by the specimen. 
Others produced no cracking effect even when corrosion was 
very marked. No cracking effect was obtained with steels 
above 0-2 per cent. carbon. Turner and Devons also placed 
strained specimen of steel in solutions of mercuric nitrate, 
mercuric chloride and stannous chloride, but no fractures 
occurred. 

The Materials Used 

In the present research the following chemical solutions 
were used in fatigue tests: a solution containing two parts of 
sodium nitrate to one of water; a solution containing 3 parts of 
water to tof sodium chloride; and a solution containing 3 parts 
of water to 1 of ammonium chloride. In these cases the tests 
were carried out while the specimens were immersed in the 
liquid. In the case of sulphuric acid, s.g. 1:23 at 17° C., the 
specimens were kept in the liquid for two hours, and then 
removed and tested. The specimens used were an A.R.C. 
standard medium steel, containing (per cent.) carbon 0-33, 
silicon 0-22, manganese 0:59, sulphur 0-057, phosphorus 
0-049; and an A.R.C. standard mild steel containing (per 
cent.) carbon 0:13, silicon 0-18, manganese 0-70, sulphur 
0-042, and phosphorus 0-046. The tests run in liquids were 
carried out in a vertical Wo6hler machine of the revolving 
cantilever type, with single point ‘suspension, 

Fatigue tests were carried out and are described in the 
paper in tabular form, as follows: Fatigue tests in air at 
17° C. and in distilled water at 90° C. ; of acid pickled samples 
in air at 17° C.; in sodium nitrate solution and in lubricating 


in sodium 
chloride 


oil at 17° C. ; in sodium nitrate solution at 96° C. ; 
chloride solution at 96° C.; and in ammonium 
solution at a6° C. 

Conclusions 

The effect of raising the temperature to 96° C. shows a 
reduction in fatigue strength which is greater in the 0-33 per 
cent. than the 0-13 per cent. carbon steel. This effect is in 
the opposite direction to that quoted by Gough (The Fatigue 
of Metals) on a 0-49 per cent. carbon steel. 

Acid.—The acid pickling produces a reduction in fatigue 
strength of 8-7 per cent. in the 0-13 per cent. carbon steel and 
8-2 per cent. in the 0-33 per cent. carbon steel : 0-13 per cent. 
carbon steel, fatigue limit in air at 17° C. 17-2 tomns,sq. in., 
after acid treatment 15-7 tons/sq. in. ; 0-33 per cent. carbon 
steel, fatigue limit in air at 17° C. 18-3, after acid treatment 
16-8 tons /sq. in. 

Lubricating Oil.—Lubricating oil at 
change in the fatigue strength. 

Sodium Nityvate.—The sodium nitrate solution produces no 
change in the fatigue strength of the 0-33 per cent. carbon 
steel, either hot or cold. But the hot solution lowers the 
fatigue strength of the 0-13 per cent. carbon steel by 4-2 per 
cent. : 0-13 per cent. carbon steel, fatigue limit in sodium 
nitrate solution at 96° C. 15-9, in distilled water at 96° C. 
16-6 tons/sq. in. ; 0:33 per cent. carbon steel, fatigue limit in 
sodium nitrate solution at 96° C. 17°45, ‘in distilled water at 
96° C. 17°3 tons/sq. in. 

Sodium Chloridé.—The sodium chloride solution at 96° C. 
raised the fatigue strength by 6-35 per cent. : 0-33 per cent. 
carbon steel, fatigue limit in sodium chloride solution at 
96° C. 18:4, in distilled water at 96° C. 17-3 tons sq. /in. 

Ammonium Chloride.—The ammonium chloride solution at 
96° C. lowers the fatigue strength by 16-2 per cent. : 0°33 per 
cent. carbon steel, fatigue limit in ammonium chloride solution 
at 96° C. 14°5, in distilled water at 96° C. 17-3 tons sq./in. 


produces no 





Industrial Processes Development, Ltd. 

Ir is announced in the Canadian Press that Industrial Pro- 
cesses Development, Ltd., a new organisation established with 
head office at Kingston and with connections at New York 
and London, has been formed. The company has been estab- 
lished by a group of financial and technical men, with the 
general object of promoting process manufacturing under- 
takings in Canada and offering a technical service to other 
companies. The directors are: Dr. F. W. Atack, president ; 
R. T. Elworthy, J. W. Hughson, L. C. Jones. D. McLachlin, 
Major F. R. Phelan, and H. Spence 
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Metallurgical Topics: Monthly Notes and Comments 


From Our Own Correspondents 


The Institute of Metals 


THE annual meeting of the Institute of Metals passed off 
very successfully. The Institute has made marked progress 
during the past twelve months, and is altogether a very live 
body. Its increasing membership shows that it fulfils a 
real need. They certainly get value for money, for the 
Journal continues to increase in size, and, even if regard be 
had to the abstracts of current literature alone, which are 
ot the greatest help to all who feel the need to keep abreast 
of the times, is well worth the annual subscription. More- 
over, members have the opportunity of attending the meetings 
of the local sections, where the papers read have, as a rule, 
more immediate and practical interest, for those engaged in 
practical work, than the more academic type of paper usually 
presented for reading at the spring and autumn meetings. 


Presentment of Research Results 

Ix many instances, the results of research are not presented 
in a form in which they can be readily assimilated by the 
practical man who is to apply them in industry. This is a 
very important point, as these results are ultimately applied 
by workers to whom the why and the wherefore of what they 
are doing is often quite unknown. Nor is it the worker only 
who requires accurate scientific information in a digestible 
form. The employer needs, even more than the worker, to 
have the latest results of research rendered available to him 
in terms he can understand It may be objected that the 
metallurgical expert who conducts research and publishes the 
results in scientific papers is himself the interpreter of his own 
results, for the more homely consumption of workshop and 


foundry This can only be so when he possesses the gift ot 
clear exposition That many do not possess that gift is 
abundantly clear from a perusal of the papers themselves 
and of many—too many—of the text-books available. The 


need of devising some means of making the results of scientific 
investigation available in simple terms to the bulk of the people 
concerned in their application is recognised by men of such 
standing as Sir William Bragg, Sir Ernest Rutherford, and Sir 
Alfred Mond. It was emphasised strongly at the Institute 
of Metals dinner. 
Bismuth in Copper 
Among the read at the annual meeting were 
The Effects of Impurities on Copper,” by Dr. Hanson 
and his co-workers, and a related paper by Mr. Clement 


papers 


Blazey on Brittleness in Arsenical Copper.’’ The former 
dealt both with arsenic .and with bismuth the latter with 
arsenic alone In the ensuing discussion, Dr. Rosenhain 


was careful to point out, and to emphasise, that the section 
of the research relating to the effect of bismuth dealt with 
bismuth alone, and that the combined effect of different 
impurities might be, and in certain cases was, very different 
from the effect of any one of them when alone 

way of reply to Mr. L. Taverner, who thought 
statements in the paper might be misleading. 
Hutton thought so, too. There is no doubt*that others might 
share in that opinion. Some of the statements in regard to 
arsenic were also challenged. The discussion tended to show 
that the admissible amounts of bismuth and arsenic as 
stated in the paper were too low in actual practice. The 
whole discussion was illuminating as showing the water- 
tightness which often exists between the results of a pure 

investigation and practical work. The possible dangers of 
arguing from particulars to the general, and, perhaps, of the 
deductive method, as a whole, are well exemplified by these 
papers. In abstract, where the bald conclusions only are 
set out, with some unhappy semblance of finality, such papers, 
even when “interpreted ’’’ in simple language im- 
pressions which, however justified under laboratory con- 


This was by 
some of the 


Dr. a. 3. 


convey 


ditions, are distinctly apt to be misleading when applied to 
the exigencies of day to day practice. 
Self Protection in Metals 

THE increasing use of light alloys, some of which suffer 
from the disadvantage of corroding somewhat easily, and the 


desire to economise in the use of expensive non-rusting ferrous 
alloys where temperature conditions do not render their 
use imperative, have greatly stimulated corrosion research 


and its associated subject, protective coatings. Of the 
latter the variants are now almost infinite. Apart from 
pigments, varnishes and lacquers, there are processes of 


rolled coatings ; 


of spraying, of which metallisation is growing 
in favour; of sherardising, of coslettising, and of simple 
dipping, as in the case of tinplate, galvanised sheet, etc. 
Finally, there is renewed interest in electro-plating, which, 
when properly done, with fairly thick deposits, is probably 
the best of all protective coating. Nature, 
however, has a method of her own, which metallurgists 
are investigating with interest. It is the degree to which 
the first oxide, or even sulphide, film may serve to protect 
the underlying metal from further attack. An oxide film 
helps to render the metal more resistant to further oxygen 
attack, for after all, it is oxygen which is the prime agent in 
corrosion. The protecting film of, for example, alumina, 
has proved a very effective resistant, on the condition that 
it is uniform and extends over the entire surface. Dis- 
continuity of the film usually leads to intensified selective 
corrosion. Dr. Anderson has made some interesting in- 
vestigations on the alumina film, and believes there are a 
number of oxides of aluminium involved in its formation. 
The similar magnesium film is also attracting a good deal of 
research work abroad 


processes of 


Cementation by Cyanogen 


REFERENCE was made in these columns last month to the 
researches described in the latest volume of Carnegie Scholar- 
ship Memoirs, on Cementation. Interesting results are re- 
corded in the last two numbers of the Revue de Meétallurgie, 
by M. Pérot. The experiments described relate to the influence 
of the pressure of the gases employed in cementation, the dura- 
tion of the heating, the temperature, the effect of renewing 
the gases (heating in a current) and the influence of the degree 
of concentration of the gases employed. From the point 
of view of the accuracy of the results, the apparatus employed 
left little to be desired. Although, as the author points out, 
cementation by cyanogen can hardly be regarded as indus- 
trially feasible, owing to the danger and expense attending its 
use, experiments with the gas were included in the series of 
investigations described. Cyanide of mercury was employed, 
but the resulting cyanogen is partly transformed into para- 
cyanogen, with loss of efficiency. The presence of oxygen 
was carefully guarded against. The dissociation of the 
cyanogen is greatly in excess of the absorptive capacity of the 
iron for carbon. It was found, moreover, that a marked 
absorption of nitrogen took place, although at high tempera- 
tures, less is retained Either an eutectic nitride (Fe N, Fe) 
or a ternary eutectic (Fe N, Fe-Fe; C) appears to be present. 

The absorption, at 1,000° C., is as great during the first 
45 minutes of heating as in the succeeding 3 hours. In a 
closed atmosphere, therefore, proof is afforded of the loss of 
activity of the gas in terms of the duration of heating. The 
influence of pressure appears to be small ; if anything, carbon 
absorption is helped rather than impeded at low pressures. 
It was found, moreover, that the introduction of the sample 
was attended, in some instances, by a diminution of pressure, 
which diminishes correspondingly the dissociation of the 
cyanogen At the same time depth of penetration does not 
appear to be influenced much by the lower pressures. As might 
be anticipated from the recorded results, which are tabulated 
in a simple and instructive manner, cementation in a current 
of gas is much more effective, the gaseous atmosphere being, 
of course, constantly replenished. The maximum cyanogen 
concentration can thus be maintained, and carbon penetration 
is greatly assisted in these circumstances, if low pressures are 
employed. The research also includes an account of experi- 
ments on cementation by means of cyanamide, and by sodium 
cyanide. The results do not all compare with those obtained 
when using cyanogen, and neither substance proved as active 
as the gaseous medium. 
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The Institute’s List of “Trade Alloys” 

THE Institute of Metals receives such numerous inquiries 
for the names of the manufacturers of the thousands of 
“trade alloys’’ that exist, that it has been decided to com- 
pile a list of ‘‘ trade alloys ’’ together with particulars of their 
composition and uses, as well as the names of manufac- 
turers or agents in Great Britain. Persons interested are in- 
vited to forward to the Secretary, 14, Members’ Mansions, 
London, S.W.1, the following particulars :—(1) name of alloy ; 
(2) manufacturer or agent supplying ; (3) composition ; (4) in 
what form supplied ; and (5) uses. 

The next election of members is due to take place on 
April 13. Persons then elected, in exchange for their first 
subscription, will have the dual privilege of membership for 
the extended period ending June 30, 1928, and of receiving 
an extra copy of the Institute’s valuable Journal. A new 
booklet descriptive of the aims and objects of the Institute 
can be obtained from the Secretary, 14, Members’ Mansions, 
Victoria Street, London, S.W.1. 


Mining Institute Awards 

THE council of the Institute of Mining and Metallurgy have 
made the following awards :—The Gold Medal of the Insti- 
tute to Emeritus Professor William Frecheville, A.R.S.M., 
Hon. M.Inst.M.M., in recognition of his services to the mining 
industry during a long and distinguished professional career, 
and to mining engineering education ; the Consolidated Gold 
Fields of South Africa, Ltd., Gold Medal and Premium of 40 
guineas to Dr. Sydney W. Smith, A.R.S.M., M.Inst.M.M., for 
his paper, embodying much original research, on ‘‘ Liquation 
in Molten Alloys and its possible Geological Significance ”’ ; 
“Arthur Claudet’’ Student’s Prize of 10 guineas to Mr. 
Robert A. Mackay, A.R.S.M., Stud.Inst.M.M., for a paper on 
‘“ The Influence of Superimposed Strata on the Deposition of 
Certain Lead-Zine Ores.”’ 
Iron and Steel Statistics 

THE National Federation of Iron & Steel Manufacturers has 
issued a new edition of Statistics of the Iron and Steel Industries, 
in which the data are brought up to the end of 1925 (in a few 
cases 1926). The figures, covering all the important pro- 
ducing countries of the world, deal with every possible aspect 
of the industry: pig iron, steel ingots and castings, semi- 
finished and finished steel, wrought iron, iron ore, coal and 
coke, imports and exports, etc. These main headings are 
subdivided into many sub-classes. The data for the United 
Kingdom also include statistics of prices, labour and wages, 
minerals, etc. This compilation is naturally quite indispen- 
sable to all who are in any way concerned with the iron and 
steel industry. It may be obtained from the offices of the 
Federation, Caxton House (East), Tothill Street, Westminster, 
London, S.W.1, price 5s. yd., post free. 


Annual Meeting of Hadfields, Ltd. 

SIR ROBERT HADFIELD, moving the adoption of the report 
and balance sheet at the annual meeting on Monday, at 
Sheffield, of Hadfields, Ltd., said the increasing severity of the 
conditions required to be met in the chemical engineering 
industries was placing greater and greater responsibility on 
the shoulders of the metallurgist as well as the chemical 
engineer. High temperature conditions demanded materials 
of the character quite distinct from that used in the con- 
struction of apparatus working at ordinary temperatures and 
pressures. The phenomenon of heat-scaling provided another 
example of the urgent call for new materials, and particularly 
for those possessing resistance to chemical action, necessarily 
intensified by reason of the high temperatures involved. In 
this realm of special steels for meeting the several conditions 
referred to they had made distinct progress, and their heat- 
resisting steel had been adopted for many parts in no less than 
sixteen of the new cruisers constructed for the British Ad- 
miralty. It had also been adopted for exceedingly important 
parts of aeroplanes. Discussing peace in industry, Sir Robert 
said repressive legislation was out of the question ; the remedy 
lay in commonsense and goodwill. Autocratic action was 
fatal by whichever party it was attempted. Strikes and 
lock-outs were barbarous symbols of ignorance and intolerance. 
If we did not check the sequence of upheavals which had dis- 
organised our trade and commerce during recent years, we 
should cease to be an industrial nation, and consequently be 
unable to support our population. 


Second Report on Atmospheric Corrosion 

BEFORE the Faraday Society, on Friday, there was read 
and discussed the Second Experimental Report to the At- 
mospheric Corrosion Research Committee (British Non-Ferrous 
Metals Research Association), by Dr. W. H. J. Vernon. The 
report was very exhaustive, covering 183 pages. The contents 
included reports on indoor exposure tests and laboratory ex- 
periments (copper, zinc, brass, aluminium, lead, and iron) ; 
open-air exposure tests (copper, zinc, and brass, 100 weeks’ 
exposure and 225 weeks’ exposure). The First Experimental 
Report to the Atmospheric Research Committee was pre- 
sented and discussed at a meeting of the Faraday Society 
on December 17, 1923. The earlier work was occupied 
with the systematic examination of the behaviour of the 
commoner metals on exposure to several types of indoor at- 
mosphere and to the open air, employing both loss of reflec- 
tivity and increase in weight to estimate the changes taking 
place in the metal surface. Probably the outstanding result lay 
in the recognition of three main types of curve connecting 
weight-increment with time. In the work recorded in the pre- 
sent report the examination of the various materials has been 
carried to a further stage; additional (and generally more 
intensive) experiments have been instituted. These have been 
concerned chiefly with the mechanism involved in the forma- 
tion of various films on exposure to air, with particular refer- 
ence to the conditions under which prctective oxide films may 
be obtained. To this end, attentior has been mainly directed 
upor copper, partly because of its intrinsic importance and 
partly because of its special predilection to tarnishing. 


American Aluminium Production, 1926 

THE value of new aluminium produced in the United States 
during 1926 was $36,583,000, an increase of less than half of 
I per cent. as compared with 1925, according to a state- 
ment prepared by J. M. Hill, of the Bureau of Mines, Depart- 
ment of Commerce. Virgin aluminium of 99 per cent. grade 
was quoted at 28 cents a pound until the middle of July, 
when a decrease to 27 cents to 28 cents was recorded, 
which was lowered to 27 cents on September I, this level 
being maintained to the end of the year. The 98 per cent. 
grade was quoted throughout the year at 27 cents a pound. 
Aluminium bronze powder, as a paint pigment, and alu- 
minium foil were used in increasing amounts. The manu- 
facture of aluminium furniture was further developed during 
1926. The electrical industry continued to consume large 
quantities of the metal, but the automobile industry re- 
mained the largest consuming industry. Imports (‘‘ general ’’) 
of aluminium metal, scrap, and alloy in 1926 increased over 
72 per cent. as compared with 1925, reaching a total of 
74,878,767 pounds, valued at $17,107,690, in 1926. Imports 
of plates, sheets, and bars increased 24 per cent., amounting 
to 127,202 pounds, valued at $36,776, in 1926. Hollow ware 
imports in 1926 totalled’ 215,265 pounds, valued at 
$99,458. Total imports of aluminium in 1925 were valued 
at $10,536,639 and in 19026 at $17,502,435. Exports of 
aluminium ingots, scrap, and alloys in 1925 were 8,130,222 
pounds, valued at $1,835,213, but in 1926 were only 
586,749 pounds, valued at $137,980. Exports of plates, 
sheets, bars, etc., in 1926 were over 56 per cent. greater than 
the quantity sent abroad in 1925, totalling 7,047,422 pounds, 
valued at $1,997,107, but exports of tubes, mouldings, and 
castings decreased 41 per cent. Table and other manufactured 
ware exported declined 16 per cent. in value, but other alu- 
minium manufactures increased 29 per cent. in value. The 
total exports of aluminium in 1925 were valued at $6,057,071 
and in 1926 at $4,452,303. 
Iron Ores of British Columbia 

A REPORT on the iron ores of British Columbia and Yukon 
has just been published by the Geological Survey of Canada. 
It presents the results of investigations by Dr. G. A. Young 
in 1922 and 1923 and by Dr. W. L. Uglow in 1924. It contains 
descriptions of the ore deposits, their mode of occurrence, and 
the character of the test work done. The economic possi- 
bilities of the individual deposits are discussed and estimates 
of the available tonnage are made in so far as exposures and 
development work render this possible. Copies of the report 
may be had on application to the Director, Geological Survey, 
Ottawa, or to the Natural Resources and Industrial Infor- 
mation Branch, Canadian Building, Trafalgar Square, London, 


S.W.1. 





30 


The Chemical Age 


(Monthly Metallurgical Section) 





April 2, 1927 





Trade, Commerce, Finance: The Month in Review 
From Our Northern Correspondent 


THERE have been no events of outstanding importance to the 
iron and steel trade during the month of March, but the trend 
of events has been interesting enough to those who study 
the trade, with its tendencies, possibilities, and difficulties. 
lhe steel works are still busy, and although the accumulated 
weight of orders has fallen considerably since the commence- 
ment of the vear, the decrease has not been sufficient to put 
a check to the exceptionally high rate of production. The 
works are all in full swing, and the constant complaint from 
consumers is still that they cannot get deliveries fast enough. 
Nevertheless, the orders are being steadily worked off, and 
there are indications which betoken some uneasiness as to the 
near future There is first of all a shortening of the time in 
which delivery of mew orders can be promised. That in itself 
might not be a reliable pointer. It is known that more than 
one of the steel works are promising quicker delivery of new 
orders at higher prices than of the older orders placed against 
pre-strike contracts, and when one is estimating the significance 
of the improved delivery this must be taken into account 
But when that has been done, the fact remains that unless 
there is a material change, the order books will soon assume 
the proportions to which we had so long been accustomed. 
Prices and Internal Competition 

This is confirmed by two other items of evidence 
the trend of prices ; secondly, the revival of internal compe- 
tition During the month, the makers held 
a meeting at which the question of prices was thoroughly 
and the decision arrived at there should 
be no change in the official prices. It is difficult to see what 
other decision could be made. It would obviously be no use 
much as that step may be needed New 
business of at.y weight is already difficult to get, and the fear 
is that an increase in price would act as a further deterrent 
Mhat is a condition for which the steel makers have largely 
to blame themselves 


first, 


steel 


associated 


discussed was that 


increasing 


prices, 


The experience of the past five years has shown the con- 
sumers quite clearly that they are the masters of the situation, 
that owing to the excess productive capacity they will secure 
lower prices by holding back their orders as long as possible. 
On more than one occasion during the unsatisfactory period 
which has followed the war, the opportunity has been there 
for arresting the continual fall in selling prices of steel, for 
indicating that the bottom really had been reached, and a 
moderate advance would have done no harm. It would not 
have held off orders ; indeed it would probably have brought 
out more business. The opportunities were not taken, and 
excepting for the few weeks at the commencement of 1926, 
the movement has been steadily downwards, until the belief 
is generally held that there is really no bottom to steel prices. 
It was only the abnormal conditions created by the strike 
that gave the works a chance of putting prices up, but that 
is of little use to the trade. Any advance that may have been 
obtained due to the strike has been swallowed up in the 
extra cost due to the same cause, to say nothing of the huge 
losses which piled up during the stoppage. 


The Need of a Price Level 

What has been wanted for a long time is the fixing of steel 
prices at a level commensurate with the cost of manufacture, 
and while this may not be possible when the export trade is 
in question or when foreign competition is being met, there is 
a large volume of home trade for which better prices could 
and would have been paid if necessary. Instead, however, 
of a firm stand being taken and prices maintained at a figure 
approaching an economic level, when it could without question 
have been done, the scramble for orders was too keen, and 
the steel trade was sacrificed fo1 the benefit of the consumer. 
That advantage has been maintained by the consumer, apart 
from the artificial period during the strike, and there appears 
to be no hope of anything different until either the British 
steel works limit their productive capacity, voluntarily or 
compulsorily, and bring it more into line with the regular 
normal demand, or some international conditions arise which 
will stimulate the demand, as did the great war. 

Until one or other of these things happens, the steel makers 
look like having to dance to the tune called instead of them- 


selves calling the tune. Take the motor trade, for instance. 
The public generally has been astonished and gratified by the 
very low prices at which the popular makes of cars can be 
obtained, but to a large extent these low prices have been 
made possible by the steel works, not from choice, but out 
of necessity. The motor firms issued an ultimatum to the 
makers of the parts that they expected a stipulated reduction 
in the price of these parts ; this in turn was passed on to the 
steel works, and because orders were wanted, the steel makers 
offered little or no resistance, but accepted the orders. 


Orders at any Price 

That is indicative of the position as it was before the 
strike, and as it soon will be again, when the accumulated 
orders have been wiped off. That is why no official increase 
im price is likely. Indeed, the tendency is the other way. 
What else can be expected when, instead of production being 
reduced, mew works are built to add to the already fierce 
competition ? The effect of the entry of the Appleby Co. 
into the field is making itself felt. In January and February 
the price of steel plates was fairly firm round £8 15s. to 
£8 17s. 6d. in Lancashire and the Midlands, although the 
official association price was only #8 7s. 6d. These prices 
could be seen quoted in the trade papers week after week, 
even when they were no longer in force. During this time, 
in order to get work for the new mills, Appleby were quoting 
the association price of £8 7s. od. Towards the end of 
February it found that #8 12s. 6d. would be readily 
accepted by the other works, and soon £8 10s. became the 
price ‘ now 48 7s. 6d. is the price generally quoted by most of 
the makers. The Scottish makers are quoting that price 
for delivery into the Midlands, with a railway carriage of 
roughly 30s. per ton, leaving a net works price of £6 17s. 6d!! 
[here is no works in the country that can make plates at 
anything like that figure, but the necessity to get orders to 
keep the plant running dictates the policy of 
price 


Coke Prices 
Another point to be noted is that as soon as there is the 
slightest easement in the cost of manufacture, it is at once 
demanded that the price of steel shall be correspondingly 
reduced ; and if past experience is any guide, the demand will 
be granted Unfortunately there does not seem to be any 
lower costs in the immediate future. Coal 


was 


“orders at any 


likelihood of 
prices have certainly slackened a little, and the benefit of 
buying fuel in spot lots as it is required is still being realised. 
The price of coke, however, is moving the other way. The 
official price in January for blast furnace coke was 20s. at 
the ovens, although many contracts were made at Igs. or 
even less. For the next quarter the price has been advanced 
to 22s. at the ovens, and the coke makers are resisting all 
the appeals for lower prices. They have the whip hand at 
present, and they are taking tull advantage of the situation. 


Iron and Steel Market 


The general condition of the iron and steel market may be 
described as quiet. In all sections the report is the same, 
that the scarcity of new business prevails. Buyers do not 
seem to be impressed with any feeling of confidence in the 
stability of present prices, and are therefore merely buying 
from hand tov mouth, and working off the old contracts. They 
are waiting for lower prices, and their action—or to put it 
more correctly their inaction—will no doubt have the effect 
they desire. Continental prices have already receded, par- 
ticularly in semi-finished steel, but there is not any great 
weight of business being placed. It was interesting to read 
of a consignment of several hundred tons of Continental steel 
lates being delivered to the North East Coast quite recently. 
P : : ; 
That was, indeed, taking coals to Newcastle, but no doubt the 
consignment was a relic of the strike purchases. 

The production of pig iron in February amounted to 
567,900 tons, compared with 434,600 tons in January. Steel 
production amounted to 81y,100 tons, compared with 730,700 
tons in January. There were 15 more blast furnaces working 


than at the end of April, 1926. 
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Some Inventions of the Month 


By Our Patents Correspondent 
Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE. 
Electrolytic Processes 

ACCORDING to a patent by E. C. R. Marks, London, from the 
Grasselli Chemical Co., Cleveland, Ohio, U.S.A., cadmium is 
deposited from solutions containing, besides cadmium, an 
ammonium compound, a cyanide, and an alkaline agent. 
Under these conditions, the deposition of zinc is inhibited so 
completely that the method may be applied to the quantitative 
determination of cadmium in presence of zinc. In the latter 
case, after the cadmium has been deposited, caustic alkali is 
added and the solution is boiled to expel ammonia, and electro- 
lysed again for deposition of the zinc. When the method is 
used for cadmium plating the usual additions of colloids may 
be made to the bath. The cadmium deposits so obtained 
are stated to be more resistant to corrosion than cadmium 
deposits containing zinc. See Patent No. 265,292, having 
the date November 4, 1925. 

The Siemens and Halske Akt.-Ges., Siemenstadt, Berlin} 
find that copper can be refined by electro-deposition from a 
cuprous chloride electrolyte. The electrolyte is either con- 
tinuously or at intervals removed from the electrolytic cell, 
oxidised to cupric chloride by blowing in air or chlorine, and 
treated with metallic copper, which is thereby dissolved with 
formation of cuprous chloride, which is returned to the cell. 
The method is particularly applicable to the refining of alloys 
containing a considerable proportion of foreign metals, such 
as an alloy containing 7o per cent. of copper, 20 per cent. of 
nickel, and ro per cent. of zinc. ; after deposition of the copper 
the other metals are also removed, either by electrolysis or by 
chemical methods. See Patent Application 264,116, having 
the International Convention date March 6, 1926. 

In Specification 259,118 (see THE CHEMICAL AGF, Vol. XV, 
Pp. 39, Metallurgical Section) R. Appel, of Berlin, described 
a chromium plating process in which was used a dilute solution 
of chromic acid containing a little sodium sulphate as electro- 
lyte, in conjunction with anodes of dense lead (rolled lead). 
According to a Patent of Addition the inventor now finds 
that the addition of sodium sulphate, potassium sulphate, 
bisulphate, phosphates, and similar electrolytes, can advan- 
tageously be increased to 0-5-1 per cent. by weight of the 
bath; very firm adherent coatings are obtainable. See 
Patent No. 265,833, having the date May 17, 1926. 

W. Wiirker, of Leipzig, Germany, finds that an addition of a 
small quantity of an alkaline earth, or heavy metal electrolyte, 
enables the deposition of chromium to take place at very 
much lower current densities. The metal is thus deposited 
satisfactorily in the recesses of irregularly shaped objects. 
Titanium sulphate, aluminium sulphate, and magnesium 
sulphate are specified as suitable additions, but the use of 
copper, zinc, or nickel compounds is excluded. See Patent 
No. 266,045, having the date November 16, 1925. 

Tron 

ACCORDING toa Patent by P. C. Rushen (London), from the 
Gelsenkirchener Bergwerks Akt.-Ges., Gelsenkirchen,Germany, 
phosphorus can be eliminated from pig iron by treatment with 
carbon monoxide, in the presence of basic material, if the iron 
is maintained at a temperature only slightly above its melting 
point. This temperature is the most favourable for the 
oxidation of the iron phosphide by the carbon monoxide, iron 
phosphate being produced which yields calcium or other 
phosphate with the basic material present. See Patent 
No. 266,033, having the date November 12, 1925. 

Extracting Precious Metals 

THE Mond Nickel Co., Ltd., and R. H. Atkinson, London, 
describe a process for isolating precious metals from ores and 
concentrates, in which the latter is heated in a reducing atmo- 
sphere with metallic lead and either zinc or an alloy containing 
zinc ; a small amount of a chloride, such as ammonium chloride, 
is added as a flux to the surface of the metal to keep it clean. 
When cool, the lead which contains the precious metals is 
separated and treated by a method similar to the Parkes 
process (i.e., melting with zinc and removing the crust) for 
the isolation of the precious metals. If the ore contains 
iron, metallic iron is found in the residue and retains most of 
the precious metals not taken up by the Jead and zinc; it 


may be separated magnetically and treated in any known 
manner. Anexample is given of the treatment of a Lydenburg 
platinum ore containing gold, platinum, palladium, iridium, 
osmium, rhodium, and ruthenium. See Patent No. 266,040, 
having the date November 14, 1925. 
Electric Furnaces 

THE British Thomson-Houston Co., London, as assignees 
of M. Unger, Pittsfield, Mass., U.S.A., describe an electric 
induction furnace suitable for maintaining a metal in the 
molten state for a considerable period. Heating currents 
are induced in a looped portion of metal forming a closed 
secondary, circulation of the metal being effected by electro- 
magnetic repulsion. The crucible 11 communicates with an 
annular channel 12 by ducts 15 and 16, the latter being 
centrally disposed between the side ducts 15 and at a lower 
level. On the central limb of a core 30 is carried the primary 
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263,856 


winding 13, with its centre below the plane of the channel 12. 
The crucible has an insulating lining 25 and an inner lining 
of magnesia 10; it is at first provided with a metal lining 21, 
which melts out when the first charge is run in. See Patent 
Application 263,856, having the International Convention date 
December 31, 1925. 

In a second application the same firm describe a similar fur- 
nace, which consists of a crucible to with a reservoir_11t and one 
or more looped channels 13. Primary windings ‘21 induce 


FIG.2 





263,857 


currents in the charge in the channels, which are elongated in 
one direction to increase the circulation due to electromagnetic 
repulsion. The ratio of the width of the channel to its depth 
is 2:1 and 4:1 in furnaces for treating copper and iron 
respectively. See Patent Application 263,857, having the 
International Convention date December 31, 1925. 
Zinc 

THE “ blue powder ’”’ obtained as a by-product in lead- 
refining is commonly treated for recovery of zinc by fusing 
with zinc chloride, which dissolves zinc oxide and permits the 
particles of metallic zinc to melt together. According to a 
patent by F. C. R. Marks, from the American Smelting and 
Refining Co. of New Jersey, U.S.A., the slag resulting from 
this process is heated in a muffle to volatilise the zinc chloride 


which is collected and used again. The residue contains 
chiefly zinc oxide. See Patent No. 265,036, having the date 
April 7, 1926. 





Improved Treatment of Tin Ores 

Cratms have recently been made for new methods of working 
in lode tin mines, whereby an increased yield of tin oxide may 
be obtained. The methods are said to be especially applicable 
to the slime left after the main treatment of the crude ore, it 
being claimed that 85 to 90 per cent. of the tin content of the 
slime can be recovered, and that the process can be applied to 
discarded waste from ore-dressing plants containing 10 to 15 
per cent. or even less of tin. The substantiation of these claims 
would have important results on tin-mining industry in Corn- 
wali. 
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Current Articles Worth Noting 
U 
We give below a brief index to current articles in the technical 
Press dealing with metallurgical subjects. 
ALLOYS alloys 
Chim., January, pp. 32-34 {in French 
The binary alloys of lead with lithium up to 2°2 per cent. 
of lithium. J. Czochralski and E. Rassow. Z. Metall- 
kunde, March, pp. 111-112 (in German). 
Determinations of hardness and measurements of 
potential of zinc-copper alloys. O. Bauer and O. Vollen 


Magnesium-silver Lafitte. Bull. Sx 


bruck. 7Z. Metallkunde, March, pp. 86-89 (in German). 
ANaLysis.—The determination of phosphorus in phosphorus 
alloys. B.Salkin. Jnd. Eng. Chem., March, pp. 416-417. 


A simplified method of determining molybdenum in 
steel and iron. E. Farber. Chem.-Zeit., March 5, p. ®71 
in German). 

CorROsION.—The corrosion of tin plate in tin 
Mantell and E. S$. Lincoln. 
February, pp. 29-31. 

Controllable variables in the quantitative study of the 
submerged corrosion of metals. O. B. J. Fraser, D. E 


cons. CC. LL 
Canadian Chem. and Met 


Ackermann, and J. W. Sands Ind. Eng. Chem., March, 
PP. 332-338. 

GASEOUS CEMENTATION.—A contribution to the study of 
gaseous cementations. Cementation by means oi cyano- 
gen. M. Perot. Part I, Rev. Métallurgie, January, pp. 


79-92 


23-35. Part II, zbid, February, pp 
a Elektros 


GENERAL.—Passivity. H. Eggert. 2 
Ppp. 94-102 
A note on the diffusion law as applied to diffusion in 
solid solution. J.S. Dunn. /.S.C./., March 25, p. 1097. 
An electric furnace with a revolving arc. G. E. 
Evreinoff and S. Y. Telny. Rev. Métallurgie, 
PP. 57-63 (in French). 
IRON AND STEEL.—The manufacture of steel. V. 
Bull. Soc. Chim. Belg., January, pp. 10-23. 
The decomposition of the austenitic structure in steels 
I. R.L. Dowdell and O. E. Harder. Trans. Amer. Soc. 
Steel Treating, February, pp. 217-232. Deals with the 
general plan of the investigation, with the steels used, 
and with the decomposition of austenite during quenching. 
The wear resistance of carburised steel versus cast high 
manganese steel. W. J. Merten. Tvans. Amer. Si 
Steel Treating, February, pp. 233-244. Discusses the 
determination of the comparative wear resistance of 
I4 per cent: manganese cast steel and case-hardened 
steel when subjected to relatively high pressure with 
movements free from shock or pounding 
Evidences concerning the location of the carbon atom 
in boydenite. H. A. Schwartz Trans. Amer. So 
Steel Treating, February, pp. 277-283. A contribution 
to the study of graphitisation. Support is offered for 
the view that solid solutions of carbon in iron in equili- 
brium with iron (boydenite) and with cementite (austenite 
are essentially different in kind 


March 


hem 


February, 


Nocent. 


Solidification of steel in the ingot mould ae 
Field. Trans. Amer. Soc. Steel Treating, February, pp 
264-276. The linear rate of solidification of steel and the 


location and shape of the shrinkage cavity are treated 
mathematically. 
Constructional 


silicon-steel for the Siemens-Martin 


oven. J. Meiser. Stas/ u. Eisen, March 17, pp. 446-448 
(in German). 
METALLIC SysteMS.—The system tin-copper-antimony. W. 


Bonsack. Z 
German). 

Contribution to our knowledge of the binary system 
cobalt-tungsten W and J. J. van Liempt. 2 
Metallkunde, March, pp. 113-114 (in German). 

The possibility of considering the existence of limit 
states in the study of alloys. The study of an equilibrium 
diagram permitting of the existence of limit states. L. 
Grenet. Rev. Métallurgie, February, pp. 93-107. 

SINGLE MeEtaALs.—The influence of the conditions of separation 
onelectrolytic copper. V.Rothert and A. Tuteur. 
Zeit., March 23, pp. 219-220 (in German). 

The structure and tenacity of very pure aluminium 
F. von Goler and G. Sachs. Z. Metallkunde, March, 
g0-93. An investigation of the structure by X-ray 


Metallkunde, March, pp. 107-110 (in 


Geisz 


Chem.- 





Gold in 
March 17 


/? 


methods, and of the mechanical properties. 
sea-water. F. Haber. Z. angew. 
Pp. 303-314 (in German). 

The production and refining of remelted zinc. E. R. 
Thews. Metal Ind. (New York), February, pp. 60-62. 


Chem.., 





Commercial Intelligence 


The following are taken from printed reports, but we camnot be 
responsible for any errors that may occur. 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making tts Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.} 

BRITISH PLATINUM AND GOLD CORPORATION, 
LTD., London, E.C Registered March 4, £50,000 par- 
ticipating convertible debenture stock and premium of 5 per 


cent. (secured by trust deed dated March 3, 1927), present 

issue, {41,875 ; general charge. * . January 13, 1926. 
CLARK (F. A.) AND SON, LTD., London, W., lead 

merchants. Registered February 21, £37,500 first deben- 


tures and 415,000 second debentures ; 

INDIAN COPPER 
EC Registered 
bonus of 5 percent 


general charge. 

CORPORATION, LTD., London, 
February 26, £350,000 debentures and 
secured by trust deed dated February 23, 


1927); charged on certain mining leases, etc.; also general 
charge (except a certain quarrying lease). Nil.* July 22, 
1920. 

PENA COPPER MINES, LTD., London, E.C. Registered 


March 14, 450,000 (not ex.) mortgage to bank; charged on 
mines, lands, etc., in Spain as mentioned in schedules to the 
particulars, etc. *416,891 Ios. 8d. October 6, 1926. 


Satisfactions 

COALBROOKDALE CO., LTLP.., coal and ironmasters. 
Satisfactions registered March 14, £29,300, balance of 
amounts registered March 4, 1902, to June 16, I910 ; and 


£32,000, registered December 8, 1909. 
CROGGON AND CO., LTD., London, E.C., metal manu- 


facturers. Satisfaction registered February 28, series of 
debentures for £15,000 authorised November 1, 1887, of 


which 413,900 was jssued, fully satisfied. 

POLLARD (JAMES), LTD., Burnley, ironfounders. 
Satisfaction registered March 14, £3,400, registered Octo- 
ber 2, 1905. 

ROBINSON (GEORGE) AND SON, LTD., London, E., 
metal merchants. Satisfactions registered March 1, £3,000, 
registered May 23, 1907; all moneys, etc., registered 
December 22, 1920; £5,000 registered February 19, 1921; 
and all moneys, etc., registered January 29, 1925. 





Proposed International Zinc Cartel 
PRELIMINARY negotiations are said to have been begun between 
the Belgian Vieille Montagne and the German Mansfeld group 
with regard to the formation of a zinc cartel. The supposed aim 
is not so much the formation of a sales syndicate as an agree- 
ment on production quotas between the European producers. 
It is hoped also to arrive at agreements with the Americans as 
to the quantities exported to Europe. In other words, the idea 
is to apply the system of the International Raw Steel Union 
to the zinc industry. The participants hope to make corre- 
sponding agreements in the near future with the Belgian, 
British, German, French, and Dutch firms; negotiations will 
probably be carried on in Brussels. It is hoped that it will be 
possible to bridge over the old difficulties between the British 
and Belgian producers over the question of quotas. There 
are also hopes of arriving at an agreement with the American 
Zinc Export Association, as the Anaconda group has a big 
interest in Upper Silesia through Giesche. The German view 


is that an international agreement on these lines would get 
rid of all the source of friction between the various German 
and Polish interests which led to the dissolution of the old 
syndicate. 
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The Metallurgy and Uses of Tungsten 
By G, Malcolm Dyson, Ph.D., A.I.C. 


In the following, Dr. Malcolm Dyson 


a > 4]. 
trues the 


TUNGSTEN, in the form of its ores, is comparatively widely 
distributed throughout the earth's crust, but it was not until 
1781 that Scheele, to whom we owe the discovery of many of 
the elements, drew attention to the existence of tungstic acid, 
distinguishing it from the various acids already known. He 
observed it in the mineral scheelite (calcium tungstate), and 
commented upon its heaviness. The application of the. new 
metal, and its compounds, to commerce was slow, and although 
Oxland in 1847 and 1857 took out patents which protected 
the production of ferro-tungsten alloys, it is evident that 
the value of such alloys was not by any means fully realised. 
Among the earlier applications of tungsten compounds we 
may mention the fireproofing of fabrics by treating them with 
sodium tungstate solutions. Tungstic oxide finds use in the 
ceramic art for the colouring of china and glazes, but the bulk 
of tungsten is used for the production of alloys of various 
kinds and filaments for thermionic valves, etc. In this con- 


nection it is curious to note that the old sword blades of 
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Fic. 1.—Wortp's Output OF TUNGSTEN ORE. 


Damascus steel, held to be incomparably superior to all others, 
have been found to contain tungsten—obtained 
from the hardening mixture used. 

Tungsten occurs mainly in the older Plutonic rocks and 
the alluvium which their disintegration furnishes, the two 
principal minerals being scheelite and wolfram (or wolframite), 
the latter term covering a whole series of isomorphous mix- 
tures of iron and manganese tungstates. When the iron 
tungstate content is below 20 per cent., the mineral is termed 
Hiibnerite, whilst if the manganese tungstate falls below this 
figure the name Ferberite is used. The bulk of the deposits 
appear to be distributed through Asia, Burma vielding a 
good output of excellent ore, whilst China, although its 
deposits are only of recent discovery, furnishes at the present 
time one-half of the world’s supply; Australia has mixed 
deposits of scheelite and molybdenite, which are to be found 
in Queensland and Tasmania; the United States is well 
provided by extensive deposits of wolfram in Colorado and 
California, whilst in South America a considerable quantity 
of low grade ore was mined at one time in Bolivia. The 
world’s output of tungsten ores, shown in Fig. 1 above, 
fluctuates considerably, and it is particularly noticeable that 
the war period was followed by comsiderably decreased pro- 
duction. 

Tungsten ores are usuallydeposited in verysmall veins,and it 
is the exception to find massive deposits. Consequently much 
gangue is obtained along with the ore, and the first crude ore 


it is hazarded, 


series of artick a. 
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on the metallurgy and uses of various metals, which ha 


mixture contains only from to 2 per cent. of tungsten. By 
crushing and tabling this can be considerably increased, 
and aftera magnetic separation to remove tin ore (cassiterite) 
the concentrates contain 60 to 70 per cent. of WO;. Scheelite, 
on the other hand, is non-magnetic and cannot be so sepa 
rated. Fortunately, however, it occurs most frequently with 
garnet, which being magnetic is easily separated from the 
more valuable tungsten ore. Average analyses of wolfram and 
scheelite reveal the following :— 


Ore. Wolfram. Scheelite 
WE ai-s-60-s.5, wigan a's iE wef ko ee 7o-So 
arr I dé 6. basen euredlaa oe 

WMD 0 5 0:0 a8 wisn oleae PPHIG) oe acceevesaes 
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Extraction of the Metal 

The first step in the production of the metal is the prepara 
tion of a fairly pure tungstic oxide, WO,. Methods of prepara 
tion of this substance vary according to the mineral employed 
as the raw material, and according to the purpose for which 
the metal is destined. Where the metal is to be used in the 
preparation of filaments, etc., for lamps, valves,.etc., the 
utmost purity is desirable, since traces of impurity have an 
adverse effect upon the ductility. Oxide destined for the pro- 
duction of ferro-tungsten need not be so highly purified 

Where the ore is wolfram, some modification of the fusion 
method is the usual preliminary process. The ore must be 
ground very fine and mixed with ground sodium carbonate 
in the proportion of 1 cwt. 82 lb. of the former to 2 cwt. of 
the latter. The mixture is run through a ball mill to ensure 
intimate contact, and then fired on the hearth of a small 
gas-heated reverberatory furnace at 800° C. for 2 to 2} hours. 
During the fusion the mixture must be well rabbled, to ensure 
sufficient contact with the atmospheric oxygen to oxidise 
completely the iron and manganese present. Such a process 
is intermittent, and not particularly wel! suited to large scale 
production, and has for this reason been replaced in larger 
plants by a continuous process involving a rotary shaft 
furnace. The intimate mixture of ore and alkali from the ball 
mill is fed into the top of the shaft, which is gas- or oil-heated 
to about 1000° C. At this temperature the melt flows fairly 
readily and fresh surfaces are exposed to the oxidising influ- 
ences of the atmosphere as the shaft rotates. The melt in this 
tvpe of plant falls straight into the water, and is stirred 
therein until the liquor attains a S.G. 1-7 at 8o° C. 

Various modifications of the process have been devised. 
With ores containing any appreciable amount of calcium, it 
is usual to add the calculated quantity of silica to ensure 
conversion of the calcium into insoluble silicate. Other addi- 
tions, of rather more debatable advantage, are the use of 
salt, sodium sulphate or sodium nitrate in the melt. The 
salt acts not only as a solvent for the alkali, thus ensuring 
more intimate contact between the latter and the particles 
of ore, but also makes the melt more fluid and promotes oxida- 
tion. To effect the latter is also the function of any sodium 
nitrate addition, which considerably shortens the length of 
heating and leads to an increased yield. In the proportion 
of about 4 per cent. of the ore’s weight, it is now a recognised 
addition to the mixture for shaft furnace treatment. The 
advantages of the addition of ground salt cake in place of 
part of the alkali are three: (1) The melt proceeds more 
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rapidly ; (2) the cost of salt cake is less than that of sodium 
carbonate ; and (3) !ess acid is required in the neutralisation. 
Proposals have been made to leach out the tungsten 
compounds from the ore by strong caustic soda solution. 
Here the ore must be ground to a very fine powder. The ore 
is boiled with constant stirring for seven to eight hours with 
rather more than half its weight of caustic soda in water equal 
in weight to that of the ore used. The liquor, after standing, 
can be siphoned oft 


also 


By whatever means the sodium tungstate liquor is pre- 
pared it is usually worked up by one of the three methods 
following. Concentration and cooling vield crystals of sodium 
tungstate, and precipitation with hydrochloric at the boil 
g a granular form of tungstic oxide, WQOs, of tolerable 
purity The most favoured method is, however, through the 
intermediate use of the calcium salt. Calcium chloride solution 
is run into the sodium tungstate liquor and the precipitated 
calcium tungstate is allowed to sediment and is washed by re- 
sedimentation. The sludge is run direct into a boiling mixture 
of equa! parts of concentrated hydrochloric acid and water 
The tungstic oxide which is precipitated contains about 95 to 
gO per cent. of the oxide 


vives 


Where scheelite is the mineral used, the procedure is slightly 
complicated. The well-ground containing about 
I per cent. of ground pyrolusite to ensure complete oxidation 
is mixed with concentrated hydrochloric acid at 80° C. in the 


less Ore. 


proportion of three parts of the former to five parts of the 
latte Stirring is continued at 80° C. for several hours, after 
which the whole is poured into water (10 parts), which is 


kept briskly boiling 


The residual tungstic oxide can, of course 
ration \ further method of treatment 





‘moved by fi 


for scheelite is the heating of the ore in a current of phos- 
gene, when tungsten chlorides sublime leaving calcium chloride 
behind. The method is not yet of commercial importance. 


rhe crude 95 to 96 per cent. tungstic oxide prepared by the 
above processes is good enough for the production of tungsten 
but for the more refined work a purer oxide 1s 
Here, again, several methods are available. Possibly 
the most is that which involves solution and 
reprecipitation from ammonium hydroxide solution. The 
crude oxide is heated with four-fifths of its weight of ammonia 
solution (S.G. o-88o0) and stirred for some time. The insoluble 
impurities are allowed to settle, the clear solution of ammo- 
nium tungstate is siphoned off and if necessary filtered. The 
clear liquor is allowed to run into two-thirds of its weight of 
dilute hydrochloric acid (S.G. 1-2). This acid is contained in 
large silica pots, and is maintained in a state of violent ebulli- 
tion during the addition of the alkaline liquid. Only by so 
doing can the precipitated oxide be obtained in a granular 
form suitable for filtration and rapid washing. The purified 
oxide should now contain less than o-r per cent. of iron (as 
Fe,O,) and about 0-05 per cent. of CaO, whilst very minute 
traces of other metals often present. It is not pos- 
sible to remove all the iron from tungstic oxide, even by 
repeated reprecipitation, owing to the tenacity with which 
ferric salts are adsorbed by the precipitate. Further purifica- 
tion can be effected through the basic ammonium salt which 
crystallises out when the ammoniacal solution of the crude 
oxide is concentrated slightly and allowed to cool. Crystals 
of 5(NH,).0,12W0O,,xH,O (x being a variable quantity) sepa- 
rate out and by heating to 2: . can be completely decom- 
1, leaving tungstic oxide in a fairly high state of purity. 


posed 


for alloys 
required. 


etlective one 


are 


250° C 


Reduction to the Metal 

The easiest and most widely practised reduction process, 
where the purity of the metal is not of paramount importance, 
is the reduction with charcoal. “The oxide is milled with 12 to 
14 per cent. of lampbiack and a little oil or resin, and the 
paste moulded into small pieces, which are placed in a series 
of Morgan clay crucibles. The covers being luted on, the pots 
are slowly heated up to as high a temperature as the pots 
will stand (1200 to 1300°C.). The heating-up takes about 
8 to Io hours, whilst the actual reduction takes another 
The crucibles are cooled before opening. The 
tungsten powder can be readily washed free from particles of 
carbon 


8 hours. 


Reduction by hydrogen is always practised where the pure 
metal is required. As might be expected from the polyvalent 


nature of the element, the reduction takes place in a number 


of distinct chemical stages in which the following compounds 
have been isolated : 


Tungsten trioxide WO, Yellow. 
- W,0; Blue. 
Tungsten dioxide WO, Chocolate. 


There are several vital factors in the production of a suitable 
tungsten powder, especially with regard to the size of the 
particles formed. The state of the oxide with regard to its 
subdivision, and more particularly the temperature used, play 
an important part. The effect of the temperature on the 
particle size can be seen from the following graph. 
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OF REDUCTION. 


Fic. 2 


It is usual to arrange the temperatures of reduction so that 
particles of average size 1 to 3 ware formed. In practice the 
reduction is performed in two stages—heating first at 700° C. 
for a period of 2 to 3 hours to reduce to the tungsten dioxide 
stage. This is cocled in a current of hydrogen, mixed with an 
equal weight of tungsten trioxide, and the reduction to the 


metal completed at 750 to y50° C, The diagram (Fig. 3) 
Thermocouples. 
99 99° 99 99° 9° 
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Fic. 3 


shows the type of apparatus used in a continuous plant for 
the production of tungsten. The silica tube is about thirteen 
feet long, and is heated in a resistance furnace wound in 
sections—thus allowing for a temperature gradient along the 
tube. The dried oxide is spread in a thin layer in a nickel 
boat and passed through the furnace in a direction opposite 
to that in which the hydrogen is passing. The ends of the 
tube are water cooled to allow the boats to return to the room 
temperature before they are remcved from the tube. The 
temperature gradient is adjusted to rise from 500 to 700° C. 
as the boats pass through the first furnace where the chocolate 
coloured oxide is produced, whilst in the second tube, where 
complete reduction to the metal is effected, the gradient is 
from 650 to 780° C. 

In addition to the processes just mentioned, much research 
has been done on the electrolytic production of metallic 
tungsten, but with very little practical result. Electrolysis 
of aqueous solutions of various tungsten compounds seems 
incapable of yielding anything but the lower oxide. Electrolysis 
of the fused tungstate seems to be a more feasible method, 
and by very careful regulation a powder containing 99°3 
per cent. of the metal may be obtained. The production of 
the massive form of the metal does not seem to be possible 
by this method. During“electrolysis of the alkali tungstates 
complications may arise from formation of “‘ tungsten bronzes.”’ 
These are curiously inert substances of the general formula 
R,O, WO,, nWO,; which may be prepared by quite simple 
means, and are used in the preparation of commercial bronze 
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powders. When R in the above formula is Na, the colour 
alters from gold to violet as n increases, thus :— 


Colour .. roe Te. 
Gold oe a wre 
Red - ns ae 
Violet .. — ae 
Blue 


In order to prepare the metal for filament drawing, the 
powder has to be transformed by a somewhat laborious process 
into ingots. It is pressed, with or without a smal! quantity 
of bonding material, into small bricks, at a pressure of 20 to 30 
tons per sq. in., and sintered on a graphite slab at 1,000° C. 
for half an hour, during which a shrinkage and toughening 
of the ingot takes place. The ingot is then “‘ formed ’”’ into 
a more or less compact mass by the passage of a heavy current. 
It is placed between water-cooled contacts and a current of 
about 1,500 amps at 10 volts passed, the current being adjusted 
to raise the temperature to just short of the melting point. 
The ingot is then hammered persistently at a high temperature 

an operation known as “ swaging.”’ 

Properties of the Metal 

Tungsten is a dull white, somewhat malleable element 
which has probably the highest melting point of any metal. 
It melts at 3,600—-3,700° C. Its refractory nature has led 
to its use in the manufacture of filaments for electric light 
bulbs, a considerable increase in efficiency being obtained in 
comparison with other metals. In the so-called ‘‘ half-watt ”’ 
lamp it is implied that for each candle power emitted o°5 
watt is consumed, but such efficiency is only found with the 
higher powered lamps, the energy loss by radiation, etc., 
from the smaller lamps entailing the consumption of 1°0 to 1°3 


watts per candle power. The various forms of ‘‘ Pointolite ”’ 
lamp involves the use of tungsten arcs, but the true tungsten 
are is obtained between horizontally held pencils of the ele- 
ment. Such pencils burn away very slowly and the light 
obtained is particularly rich in ultra-violet rays of 4,000 
to 2000 A.U. 

The chief use of tungsten, apart from filaments, is in the 
production of alloys, and also for the production of X-ray 
targets and suspension fibres for moving-coil galvanometers. 
Of the alloys, the high speed steels are of considerable industrial 
importance. The average composition of such a 
(shown in column I of the following table) 


} 
steei 


I II Ill 
W 13-15 5 3-10 
Cr 2°5-6'5 2 40-35 
te 0°55-0°05 O°7 o'2 
V 03 i = 
Co — 40 55 
Fe 745-34 49°3 = 


shows a considerable proportion of tungsten. The alloy retains 
its hardness and cutting properties at a red heat, as also does the 
alloy “ stellite’’ (III in the table), a non-ferrous cutting metal. 
The permanence of this latter alloy has led to its use in the 
manufacture of metallic reflectors. The addition of tungsten 
to steels used in making permanent magnets increases the 
efficiency and permanence. The value of a magnet steel may 
be expressed as the product of its permanence and coercive 
force. Although the permanence is reduced slightly by alloy- 
ing with tungsten, the coercive force is greatly increased, 
especially with alloys such as Honda’s cobalt steel, the com- 
position of which is given in column II of the above table. 





Notes on Lead Slag Manipulation 


(From a Correspondent) 


ONE of the principal fluxes used in the lead blast furnace is 
old slag from previous heats. These are charged, not only to 
recover the lead contained in them, but to promote easy fusion 
of the material worked. Where the charge is too fine an 
addition of slag lumps can open it up and allow a free passage 
for the air blast to enter. Besides assisting in melting the 
ore, lumps of slag allow the charges to be worked much more 
rapidly. Instead of adding more lime or sand, as the case may 
be, a slag rich in either can be substituted. There is always 
some foul slag produced even in the best worked furnaces. 

A slag having once been melted is much easier to re-melt 
than unfused material of similar composition. Another 
advantage is that by effecting rapid melting, less fuel is re- 
quired to work succeeding charges. That is to say, slag takes 
the place of fuel within certain limits. Ifthe point is exceeded, 
however, extra fuel is required to melt even the most fusible 
slags. A properly made slag should have a low formation 
point, and be very highly fluid when molten. A viscous slag 
of high specific gravity is undesirable, as it is able to uphold 
the metal, even although the temperature is raised. When 
the composition has not been kept properly under control, 
slag is known to stick in the furnace and give much trouble 
before it can be removed. Generally speaking, basic slags 
are more perfectly fluid than siliceous slags, and are most 
commonly used in blast furnace work. 

The presence of zinc and magnesia tends to increase the 
viscosity and produce a kind of pastiness, which is not evident 
when they are absent. Magnesia does not at the same time 
increase the melting point, and is only added when barytic 
ores are smelted, since it keeps the specific gravity low without 
decreasing the fluidity. Zinc oxide principally goes into the 
slag when present in a lead ore, forming silicates with iron 
and baryta, which are comparatively easily fused. Although 
possessing a low melting point, these slags all show the same 
nastiness as when magnesia is present. When much zinc is 
present the layers become so thick and pasty that there is 
difficulty in removing from the matte. 

Action of Lime 

The principal advantage gained by the addition of lime is 
that the specific gravity is decreased and the specific heat 
increased. When much lime is used, the slag separates out 
more readily than when much iron is present, and also does 
not chill so quickly. A disadvantage which must not be over 


looked is that this constituent requires the addition of more 
fuel. Within certain limits, lime lowers the melting point 
of ferruginous slags without increasing their viscosity. Ii 
lime is added to already formed slag at a high temperature, 
it is capable of discharging small percentages of oxides of 
lead and copper, and leaving a clean slag. 

Lime is usually charged in the form of limestone, since 
burnt lime absorbs carbon dioxide from the furnace 
and is converted to carbonate. The presence of silica detracts 
from the value of the limestone since it forms slag unneces- 
sarily. Magnesia is an objectionable impurity. Although 
only a little lime was charged in earlier practice, it is usual 
nowadays to add a large proportion of limestone in preference 
to iron flux, since not only is the price of the latter higher, 
but the cost of the roasting is greater. Combined lead in the 
slags is decreased by the presence of lime, and the low specific 
gravity allows shots of lead to be dropped out more effectively 
than when iron alone is employed. The limit for lime addition 
should be about 30 per cent., but when zinc is present much 
less is advisable, according to the nature of the ore. 


gases 


Iron Ore 

When iron ore contains lead it can be advantageously used 
both as a flux and for the recovery of the latter metal. Diffi- 
culty is experienced with many iron ores which are rich in 
silica and form unnecessary slag, but as a base they can be 
used without much fear of trouble. As a rule most difficulties 
encountered in working different charges can be overcome by 
making an increase in the iron ore content. Pure iron ore 
is probably the most generally preferred flux, but its high 
cost prevents it from being more extensively employed. 
Mill scale and puddle cinder are also too expensive to be used 
in large quantities. 

With the exception of difficulties with zinc, most of the 
troubles experienced with blast furnaces are due to an in- 
sufficiency of iron. Little difficulty will be experienced when 
too great an excess of iron has been charged. By continuing 
to conduct analytical tests on all slags produced by different 
charges, a smelter is enabled to see at a glance what changes 
have occurred. The effect of altering the fluxes will soon be 
seen on the slags, and any deficiency quickly made up. Lat- 
terly the microscope has been employed for rapidly determin- 
ing the amount of metal contained in slags in some of the more 
up-to-date works, with varying success. 
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Metallurgical Topics: Monthly Notes and Comments 


From Our Own Correspondents 


Iron and Steel Institute Papers 

THE Iron and Steel Institute is to be congratulated on the 
broad general interest that attaches to the papers presented at 
the annual meeting, held on Thursday and Friday this week 
The programme contained a far higher proportion of papers 
lealing with the things that really matter than usual On the 
other hand it was terribly overloaded, and the impossibility 
of doing adequate justice to the papers in a two-day meeting 
with only some ten working hours available is more manifest 
than ever. There were seventeen papers, and a Presidential 
Address which in itself was reasonably short, besides other 
matter which amounted, in all, to over pages of text, 
plus innumerable tables, diagrams, and illustrations. Not 
only had this enormous amount of literature to be “ pre- 
sented,” either nominally, or actually, at the meeting, but to 
be discussed as well—either verbally or by correspondence 
that is, from the author’s point of view, the main object in 
writing a paper at all. One shudders sympathetically to think 
of the printers’ bill, of the ultimate size of the journal in 
which the papers and discussions will eventually find permanent 
record, and the other incidental expenses of a volume of 
‘““ proceedings ’’ which will embody these and the usual 
abstracts and other matter. However, it is something to the 
good that the average standard of the papers should have been 
so high. 


A Mach Needed Provision 


Ix circumstances such as the above it is almost imperative 
that each paper should either begin or conclude with a brief 
and carefully written summary. It is a deterrent task to have 
to wade through a paper to find out what are the salient facts 
or theories with which it deals. Nearly 50 per cent. of t 
papers had nothing of this nature to guide the reader. On 
the other hand, the two papers by Sir Robert Hadfield were 
provided with a workmanlike synopsis of contents, and one of 
them with a summary as well: the other was not of a kind to 
need a summary, its scope being adequately conveyed in the 
title. This is asit should be. The late Dr. Stead was a great 
stickler for a summary or abstract. The Institute of Metals 
has always recognised the necessity and adequately provided 
for it. The new president of the Iron and Steel Institute, 
Mr. Frank Harbord, C.B.E., has had considerable experience 
in literary matters, and has acted for some years as chairman 
of the Institute’s Publication Committee. It would be gener- 
ally appreciated if the provision of a list of contents, a 
summary, or an abstract were made a sive gua non to be com- 
plied with by every contributor of a paper to its proceedings 
It would be a great boon to the busy worker, and, ultimately, a 
great advantage to an author of a paper himself, if only in 
helping him to express himself with lucid brevity. It might 
even be desirable in some cases for the papers to be printed in 
abstract only, the full manuscript being deposited in the 
Institute library for consultation by those desirous of ascer- 
taining the data upon which the author’s conclusions were 


based. 
The Metal Manganese 


As to the papers themselves, the two with the most per- 


620 


ne 


manent interest were those by Sir Robert Hadfield, on 
manganese and ferromanganese, and on the low carbon 


alloys of iron and manganese respectively. Sir Robert is the 
world’s leading authority on the subject of manganese, and his 
paper ‘“‘ The Metal Manganese and its Properties: also the 
Production of Ferromanganese and its History’”’ is a most 
valuable contribution to the literature of this important metal. 
Manganese is attracting an enormous amount of attention of 
late. The Spring Meeting of the American Institute of 
Mining and Metallurgical Engineers deemed the manganese 
question of sufficient importance to arrange for a symposium 
of papers upon it, to which Sir Robert contributed not the least 
interesting. There is, apparently, enough manganese ore in 
the world to render anxiety as to supplies in normal times 
superfluous. To the deposits in India, in Georgia, in West 


Africa and in Brazil have to be added the enormous resources 
of South Africa, where extensive deposits of high grade ore 
have recently been discovered at Postmasburg. 


But there is 


no guarantee that normal times can be relied upon, explicitly, 
to continue The supplies, however abundant, are scattered, 
and far away from the great iron-making countries to whom 
manganese is absolutely essential for the manufacture of steel. 
During the war acute shortages were experienced; the 
dislocation of transport facilities might, at any time, lead to 
the breakdown of the steel industry. In America this con- 
tingency has aroused serious apprehensions. In our own 
country it would be no less disastrous. 


Creating an Ore Reserve 

Str ROBERT HADFIELD has done his best to bring these facts 
to the notice of those concerned. He quotes the proposals 
made in America by a committee appointed to consider the 
whole question of securing adequate mineral supplies. Those 
proposals embody recommendations comprising the building 
up of a huge manganese ore reserve—600,000 tons is spoken of 

in America. The British Empire possesses—apart from the 
Postmasburg deposits—something like 44 per cent. of the 
world’s manganese ore reserves, but in the event of communica- 
tions being interrupted, Great Britain itself might, metallur- 
gically speaking, be reduced to comparative impotence owing 
to failure of supplies. These aspects of the problem are 
worthy of attention from all who realise what the facts imply, 
and we ought to be grateful to Sir Robert for emphasising 
their importance. His other paper continues the researches 
on iron-manganese alloys with which his name is so honourably 
associated. They were undertaken with the object of ascer- 
taining the influence of manganese on iron in the absence of 
the disturbing influence of carbon. They bring out the 
striking fact that in the absence of carbon it is impossible to 
develop in iron-manganese alloys the valuable properties 
displayed by manganese steel. Indeed, as Sir Robert points 
out, had carbon-free manganese been available at the time he 
was making the classical experiments which resulted in his 
great invention of manganese steel, and been used instead of 
the carbon-contaminated ferromanganese he actually employed, 
manganese steel might never have been discovered. 


Continental Blast Furnace Practice 

One of the most interesting papers read at the Iron and Steel 
Institute meeting was by Professor J. Seigle, of Nancy, on 
metallurgical practice in gas utilisation in the East of France. 
A perusal of this paper must have brought relief to the hearts 
of many British blast furnace managers. The East of France 
—the Lorraine district, in which the famous Minette ores of 
Briev occur—is the chief and most formidable competitor in 
Europe of the British iron and steel industries. The plant 
and equipment of the French works, and the works of German 
origin in this district, have often been held up to manufacturers 
in this country as the last word in efficiency and super-blast- 
furnace practice. It is possible to glean from Professor Seigle’s 
interesting paper more than, perhaps, he intended to divulge. 
Beyond a few hints as to gas engine practice on waste gases 
there is nothing so very wonderful in the practice revealed— 
nothing but what can be equalled and excelled in the best 
British blast-furnace practice. There are plenty of works in 
our own country where the average iron content of the burden 
is less than that of blast-furnaces working on the ores of 
Lorraine, and where the average coke consumption compares 
very favourably indeed with that given in Professor Seigle’s 
paper, which is for 1925 25 cwt. per ton of pig. The general 
efficiency of power production, even when using gas-driven 
engines, is lower, too, than we have been taught to believe. 


Synthetic Hematite 

THERE are some interesting points in Professor Seigle’s paper, 
not the least being the practice of making hematite pig iron in 
a basic converter. The process employed is novel and in- 
genious. Ordinary phosphoric (basic) pig from local ores is 
dephosphorised in the converter in the ordinary way, and the 
molten metal recarburised either in the ladle or in the con- 
verter, wood, charcoal, or anthracite being used for the purpose. 
‘‘ Ferro,’’ thermite, and other additions are made, the former 
to add the desired silicon and manganese, and the latter to 
cause a liberation of heat—which suggests that no further 
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blowing is risked to mix the contents, which is reasonable 
enough. The carbon can be raised to about 3:5 per cent. 
Presumably white hematite is the result, although this is not 
stated. It would be interesting to know how much—if any 
lumina finds its way into the pig, and whether, if much be 
present, any trouble is experienced with the—presumably 
acid steel made from this curious synthetic hematite. It is 
also interesting to learn that electrostatic purification of the 
blast-furnace dust is about to be introduced in the Lorraine 
district for the first time, and that neither dry blast nor 
enriched blast is being used at any of the works. 


Alumina Inclusions in Steel 

THE reference to the use of thermite in the synthetic practice 
of making hematite is of special interest in view of recent 
investigations as to the part played by aluminium in steel 
practice generally. It is beginning to be suspect. Certain 
most interesting aspects of the subject are discussed in the 
paper by Mr. E. A. Atkins on “ The Drawing of Steel Wire 
and its Relation to Qualities of Steel,’ of which itis not too 
much to say that it is from every point of view an ideal paper. 
It is essentially practical, well written and illuminating. The 
only adverse criticism which can be made is that it has no 
summary. The short paragraph at the end entitled ‘‘ Object 
of the Paper ’”’ does not in any way adequately serve to bring 
out the important facts it contains. The most interesting of 
ill is the specky character which may be imparted to steel by 
:pparently the presence of alumina inclusions. The evidence 
of the existence of hard crystals in the steel and of their 
highly injurious effect, not only in the steel wire, but on the 
wire drawers’ plate, is very convincing ; that they are some 
form of corundum, or very hard alumina crystals, almost 
equally so, ‘‘ Hard spots’ occur in all grades of material, 
and cause infinite trouble in the machine shop and elsewhere. 
It may well be that Mr. Atkins has discovered one at least of 
their causes, and so shown the way toa remedy. Aluminium 
for stilling steel may, apparently, be the source of the trouble. 


Corrosion 

THE question of the phenomena attending corrosion, and of 
the best methods of prevention and protection, offer such a 
wide field for discussion that it is as well for the chemist and 
metallurgist to have before him the views of as many 
authorities as possible. Dr. Frank N. Speller, director of the 


metallurgical department of. the National Tube Co. (of 
America) has written a book on Corrosion: Causes and 
Prevention: An Engineering Problem (published by the 
McGraw-Hill Book Co., Ltd., of 6 and 8, Bouverie Street, 


London, pp. 621, price 30s.), which, presenting as it does an 
authoritative American view of the subject, deserves careful 
study. ‘It will be seen from a study of the various con- 
trolling factors,’’ states the author’s preface, ‘‘ that those 
which act external to the metal afford a natural and logical 
basis of classification of the various types of corrosion. .. . In 
addition to the available information from the literature, 
data have been included from the experience of the author 
and those with whom he has been associated in the study of 
corrosion during the past twenty years.’’ The book is in- 
tended to combine the functions of a work of reference for those 
interested in corrosion and of a handbook for those desiring 
a practical knowledge of developments in the prevention of 
corrosion. The subject-matter has been written with parti- 
cular reference to the ferrous metals. 

In the first part of the book general principles are discussed. 
There are chapters, among others, discussing the nature, 
mechanism, and theories of corrosion ; the influence of methods 
of manufacture and treatment (discussing the methods of 
manufacture and fabrication of iron and steel as these may 
affect corrosion resistance) ; influence of internal factors— 
composition (the influence of various metallic and non- 
metallic elements on the corrodibility of iron and steel, 
and an account of ferrous alloys—containing nickel, chromium, 
etc.—resistant to corrosion) ; the influence of external factors 
(classification of types of corrosion ; the transfer of dissolved 
oxygen to the surface; the effects of other gases, acids, 
alkalies, salts, etc. ; localisation of corrosion, etc.) ; principles 
and methods of cor osion testing ; and a valuable account, 
40 pages in length, of the relative corrosion of ferrous metals, 
including tests made in the laboratory and in service, and 


conclusions on the relative durability of wrought iron, steel, 
and cast iron. 

Part II deals with preventive measures, including the 
prevention of corrosion in the atmosphere (wherein are dis- 
cussed, among other matters, non-metallic and metallic 
protective coatings); the prevention of corrosion under 
water (including an account of artificial and natural pro- 
tective coatings, and the application of water treatment to 
water supply systems, condensers and brine in refrigeration); 
the prevention of corrosion in closed water systems by removal 
of dissolved gases; prevention of corrosion in high pressure 
steam plants—boiler water treatment ; prevention of corrosion 
in steam and hot water heating systems ; chemical ccrrosion 
(giving an account of the subject leading to the question of the 
selection of the best material for a definite purpose and a 
discussion of specific materials, both metallic and non-metallic, 
for use in chemical processes) ; the prevention of corrosion 
underground; and _ stray-current electrolysis. The book 
closes with a classified bibliography of selected references on 
the corrosion of ferrous metals, and an appendix dealing with 
determination of ), values, the calculation of corrosion as 
inches penetration per year, the Von Heyer marble test, and a 
very useful list of materials of construction used in chemical 
operations, in which is given an alphabetical list of various 
chemicals and the materials (including special ones for special 
portions of plant) for the necessary manufacturing plant. 

As will be seen from the foregoing, Dr. Speller has succeeded 
in bringing a great deal of order into what usually appears as a 
heterogeneous subject, and the book should be a real acqui- 
sition to chemists, engineers, architects, and others to whom 
corrosion is a perennial problem. 


The James Forrest Lecture 


On Tuesday, at the Institution of Civil Engineers, London, 
Professor H. C. H. Carpenter, F.R.S., delivered the thirty- 
third James Forrest Lecture of the Institution, taking as 
his subject, ‘‘ Some Recent Services of Metallurgy to Engin- 
eering.’’ Professor Carpenter pointed out that it was twenty- 
one years since Sir Robert Hadfield delivered the last James 
Forrest lecture in which metallurgy constituted the main 
subject, and that it would seem convenient, therefore, to 
deal with the progress made since that date. The field 
covered by the lecture was so wide (the printed account filling 
39 pages) that it 1s impossible in the space available to deal 
with it at length. Some idea of the breadth of the treatment 
may be obtained from the summary which was given at the 
beginning of the lecture. 


Main Points of the Lecture 

IN this summary, Professor Carpenter gave the following 
as the main aspects of metallurgy which he had decided to 
consider : 

(1) Ore treatment, in which the outstanding advances 
had been flotation concentration, applicable principally to 
zinc, lead, copper, and silver; extraction, development of 
reverberatory practice, with especial reference to copper ; 
and hydrometallurgy, with especial reference to copper and 
zinc. 

(2) Refining of crude metal, in which the outstanding 
advance was the electric refining of steel. 

(3) Manufacture, in which the outstanding advance was 
the development of the equilibrium diagram, which was 
indispensable to scientific manufacture. This was illustrated 
by reference to the iron-carbon diagram. 

(4) The foundry, in which the outstanding advance was 
pearlite cast iron. 

(5) Mechanical and heat treatment, in which the out- 
standing advance was the Sandberg process, and its application 
to steel tyres and rails. 

(6) New metals and alloys, in which the outstanding ad- 
vances were aluminium and duralumin, tool steel and rapid 
cutting tools, nickel chromium steels and their wide uses, 
and, in cables, ‘‘ mumetal.” 

(7) The preservation of metals, much scientific work having 
been done on the causes and prevention of corrosion. Stain- 
less steels and the anodic protection of aluminium alloys 
were specially mentioned. 
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Trade, Commerce, Finance: The Month in Review 
From Our Northern Correspondent 


CONDITIONS in the iron and steel trade during the past month 
have been largely a repetition of those prevailing in the pre- 
ceding month. There isnoimprovement. Most of the works 
are still fairly busy, but there is a very marked reduction in 
the volume of orders on the books, and the two chief induce- 
ments for the placing of orders, lower prices and quicker 
deliveries, are very much in evidence. The Easter holidays 
have naturally interfered with business, but those who 
expected to see an improvement following the holidays are 
disappointed. 


The Position of Trade 

There have been several well-meaning attempts in the Press 
to persuade the public generally that trade is better and that 
good trade may be expected, but one finds that all such 
arguments are based on the abnormal! activity which followed 
the end of the coal strike, and therefore they are not only 
useless but actually misleading. It is only necessary to attend 
any of the iron and steel exchanges to be convinced of the 
unsatisfactory position of the trade. It is possible to keep 
going for a time by living on one’s savings, but unless there is 
new income the last state is worse than the first. In a way 
that is what the steel works have been doing for the last few 
months; they have been merrily active in working off the 
accumulations of orders, but it is the absence of new business 
which is causing alarm to those who are responsible for the 
carrving on of the industry. This was pointed out last month, 
and the position is now even more acute. There seems to be 
a deadlock between buyers and sellers. Consumers do not 
appear to be interested in anything beyond their day-to-day 
requirements 


The Birmingham Meeting 

The Birmingham quarterly meeting was awaited with some 
interest but not much hope, as it is a fairly reliable barometer 
of the trade, but there was no indication at that meeting of any 
improvement ; in fact, the effect of the meeting was to con- 
firm the buyers in their attitude. There may be some con- 
solation in the thought that stocks are getting used up and 
that users will then be forced into the market, but it is very 
slender comfort. Speaking from the consumers’ point of 
view, it has been good policy not to make forward contracts, 
because the whole tendency of prices has been, and still is, 
downwards. The steel makers themselves have no confidence 
in the future; their action in connection with the railway 
contracts proves that. Lower prices were quoted for long 
period contracts than for short; surely a confession of 
pessimism and uncertainty as to the future 

It is no use being surprised or disappointed because new 
business is lacking. Lower prices are expected by the con- 
sumers, lower prices are foreshadowed by the makers, and so 
business is more or less at a standstill. In the normal course 
of things contracts were made according to the individual 
requirements of the users, and the upward and downward 
movement of prices, within comparatively narrow limits, 
showed such a practice to be quite safe over a period. But 
normal conditions have been unknown since the war. It has 
been one continuous move downwards practically up to the 
commencement of the coal strike. Then an advance was 
necessitated by the force of circumstances, but the long 
experience of the past prevented the possibility of this advance 
being recognised as legitimate or durable, and the attitude 
towards it has been that of grudging compliance only so long 
as it could not be evaded. Now the time has come when the 
lack of new work is forcing the makers to give way. 

This point is continually being brought out in the speeches 
of industrial leaders when addressing the shareholders of the 
steel-making companies. It was stated quite recently at one 
of these meetings that until the inefficient plants were closed 
down for good there would be no real improvement in the steel 
trade. By taking a share of the limited amount of work avail- 
able; they reduce the output of the efficient works, and so the 
cost of production is increased and adverse results are shown. 
It is not a question of selling price in relation to actual cost. 
The out-of-date plants are just as ready to cut the price as 
the modern ones, and in the state of trade, as we are now 


finding it, this readiness is all the more noticeable. Never- 
theless the truth is there. The inefficient works will have to 
close down and leave the orders to be executed by those which 
are able to do so economically. Unfortunately that step will 
not be taken voluntarily ; it will ultimately be forced upon 
the unwilling. 


Competition 

Foreign competition is generally held up as the bogy of the 
iron and steel trade, but the internal competition is even 
more intense, and so often it is unnecessary. How many 
instances there are of work being taken at a price less than the 
consumer was willing to pay, simply because of this internal 
competition. The height of folly was reached when two 
branches of one large undertaking discovered that they had 
been competing against each other for a certain contract with 
the result that the work was executed by one branch at a price 
several shillings a ton less than would have been paid had 
there been co-operation instead of antagonism between the 
two branches. It is this kind of thing which makes it difficult 
to see how the British steel makers can become sufficiently 
united to make practical politics of the proposal to join the 
European cartel. 


Marking of Imported Steel 

A good deal of interest has been aroused by the application 
made by the National Federation of Iron and Steel Manu- 
facturers, under the Merchandise Marks Act, 1926, for certain 
classes of imported iron and steel to be marked with its origin 
It is an important step, and if the application succeeds it may 
have a far-reaching effect on the iron and steel trade of this 
country. The purpose of the application is to ensure that 
those who desire British materials will know whether they are 
getting them or not. Anything which tends to encourage 
the use of British steel in preference to foreign will be wel- 
comed by the general body of steel makers. There is no 
doubt that a large quantity of foreign steel is sold here, both 
in the imported and in the manufactured state, as British 
steel, to the grave disadvantage of the home producers, and 
the application is designed to put a stop to this practice 
Naturally there is opposition to the appiication on the part 
of those who gain an advantage from the use of foreign 
steel, but the onus is on the objectors to prove their case. 
The inquiry is now proceeding. 


The Coke Situation 

There has been a further development in the coke situation 
since last month. For a time the makers were firm in their 
demand for 22s. at the ovens, and many contracts were placed 
at this price. To some extent this high price was due to the 
action of one or two large consumers, who in their anxiety to 
get supplies made offers of large tonnages at a prite round 
about this figure. Some of the blast furnace owners, who 
were in a position to do so, have steadily refused to pay the 
advance, with the result that considerable quantities of coke 
have been thrown on the market. Supplies are now easier 
and the price has weakened. Makers are still to be found who 
ask 21s. and 22s., but there is no difficulty in buying at 20s., 
and that price will not hold long. Coal is weaker, as the 
supply far exceeds the demand. By the middle of the year 
we should see pre-strike prices in force. 

Prices generally have fallen during the month. Pig iron 
is at least 2s. 6d. per ton cheaper, and hematite has been 
reduced 2s. There is still a tendency on the part of some pig 
iron makers to hold out for a better price, but if they are wise 
they will book what they can at the present figure, as the next 
move is bound to be downwards. Steel plates and bars are 
also cheaper, although there have been no official reductions. 
The Association prices are readily underquoted when the 
inguiry is of any magnitude. 

There were 12 more blast furnaces at work at the end of 
March than at the beginning, the number being 178, as com- 
pared with 147 at the end of April, 1926. The production of 
pig iron in March was 671,800 tons, which is 100,000 tons 
more than in February. The output of steel amounted to 
949,600 tons, compared witb $20,800 tons in February. 
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Some Inventions of the Month 


By Oar Patents Correspondent 
Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE, 


Electric Furnace Methods 

Accorrinc to a patent by D. Créese, Finsbury House, 
Blomfield Street, London, metals or alloys are extracted 
irom finely divided ores, such as iron-sand, by removing impu- 
rities, preheating, and then allowing to fali by gravity through 
a succession of arc chambers provided with means for breaking 
up the stream of falling mate- 
rial and directirg it on to the 
next arc. Ina form of furnace 
described the iron-sand and 
necessary reducing agent are 
fed from a hopper 2 by a con- 
veyor 3 to the top of the fur- 
nace, which comprises a series 
of chambers 12, provided with 
electrodes 13. Between each 
pair of chambers is provided 
a double conical baffle 6, of 
graphite or other material, 
supported on arms 8 projecting 
from the sides of the furnace ; 
belov. each baffle is a constric- 
tion 10. The reduced molten 
material is collected in a cru- 
cible 16, and the molten metal 
tapped off. The crucible may 
also be provided with heating 
electrodes so that any desired 
final treatment may be im- 
parted to the material therein. 
The waste gases from the fur- 
nace are in part used in the 
preheating of the material in 
the uppermost chamber 7. See 
patent No. 266,658, having the 
date August 27, 1925. 

According to a patent by 
266,658 E. C. R. Marks, London, from 
the New Process Castings Co., New Jersey, U.S.A., the 
molten iron from a blast furnace is discharged successively 
into a number of electric furnaces in which the final adjust- 
ment of composition and temperature is effected in known 
manner. The electric furnaces are preferably mounted upon 
a turntable so that they may be successively brought into 
engagement with a set of electrodes. See Patent No. 
267,590, having the date December 15, 1925. 
Iron and Steel 

A CUPGLA-FURNACS i used for melting iron is provided 
with a receptacle ¢ connected to the furnace by a downwardly 
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inclined passage y ; the receptacle ¢ has a tapping off gutter ¢ 
for the slag and an ascending overflow passage /: for the iron. 
The point p is at such a level that the column ofiron in 7 is 


supported by the slag, iron, and air pressure in the cupola. 
As the quantity of iron in the latter increases the iron is 
forced out of y and is separated from the slag in the receptacle ¢ 
without any interference from the pressure of the air blast. 
See Patent No. 267,008, by W. Dietrich, Dortmund, Ger- 
many, having the date September 4, 1926. 

A. E. G. T. von Vegesack, of Munkfors Bruk, Sweden, 
describes a stainless steel suitable for edge-tools containing 
o'7 to I'I per cent. of carbon, 10 to 16 per cent. of chromium, 
and 0'75 to 2'0 per cent. manganese. With tools made from 
this steel] the highest cutting efficiency is obtained by air 
hardening in the usual way, and then heating to 400° to 500° C. 
for a time, though usually such treatment causes a steel to 
lose its hardness. The steel is particularly resistant to corro- 
sion, even when the carbon content is high. See Patent No. 
268,616, having the date July 24, 1926. 

According to P. R. Kuehnrich, of Eccleshall, Sheffield, 
similar steels, namely, those containing 10 to 20 per cent. of 
chromium and 1 to 1°7 per cent. of carbon, are hardened and 
given rustless qualities by heating to about 1,150° C. out of 
contact with air, cooling in air, heating to 650° to 750° C., 
cooling in air again and finally heating to 1,020° C. and quench- 
ing. Stainless properties cannot be given to such steels by 
the usual heat treatment. See Patent No. 267,687, having 
the date February 10, 1926. 

Reducing Ores 

IN reducing ores, particularly iron ores, the mixture of ore 
and reducing agent is fed continuously in a thin flat stream 
down retorts 2 which are heated by hot gases passing in zig- 
zag fashion through flues 3. The hot gases are produced by 
combustion of fuel at a burner 8 (Fig. 2) supplied with air 


FIG. 

















266,289 


preheated by passage through flues 5 heated by the passage of 
the reduced ore. The heating gases pass away by the main 10 


and gases from the retorts by the main 21 after they have 
preheated the ore in the upper parts of the retorts. The 
reduced ore passes by the valves 14 into the hoppers 17. See 
Patent Application 266,289, having the International Con- 


vention date February 17, 1926. 





Death of Young Metallurgist 

Mr. W. T. Cook, B.Sc., A.L.C., of Cardiff, died on Tuesday, 
April 19, as the result of injuries received in a motor-cycling 
accident. Mr. Cook, who was only 22 years of age, entered 
the University College of South Wales and Monmouthshire in 
October, 1921, and three years later obtained an honours 
degree in chemistry and the applied science degree in metal- 
lurgy. After taking his degree Mr. Cook was appointed 
metallurgist and general chemist to the Excelsior Wire Rope 
Co., Ltd., Cardiff. In this capacity he was developing the 
theory of the production of rope wire, devising new tests for 
wire and improving old tests. His spare time he devoted 
to research at the metallurgical laboratories of University 
College, Cardiff. He assisted in an investigation of a new 
series of alloys having magnesium as the chief metal. He was 
the joint author of a paper on this subject published by the 
Institute of Metals last September. 
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Current Articles Worth Noting 


We give below a brief index to current articles in the technical 
Press dealing with metallurgical subjects. 

ANALYsIS.—A new apparatus for the determination of sulphur 
in iron. W. Herwig. Chem.-Zeit., April 13, p. 275 (in 
German). 

Is there a safe method for the determination of silicon 
dioxide in the presence of silicon in the analysis of alu- 
minium ? Brettner. Chem.-Zeit., April 6, p. 261 (in 
German). 

A method for the detection of sulphur in steel grind- 
ings. H. J. van Royen and E. Ammermann. Stahl u. 
Eisen, April 14, pp. 631-632 (in German). 

CRYSTALS, ETC.—The formation of twin metallic crystals, 
G. D. Preston. Nature, April 23, pp. 600-601. 

The tetragonal structure of carbon steel. N. Seljakow, 
J. Kurdumovy, and N. Goodtzow. Nature, April 2, p. 
494- 

ELECTRIC WELDING.—Studies on electric welding. L. J. Weber. 
Trans. Amer. Soc. Steel Treating, March, pp. 425-459. 
The effect of various gases on the metal deposited in 
electric welding as well as the effect of the arc on the 
gases has been studied. It is shown that abnormal car- 
burising steels were produced when the steel was deposited 
in an atmosphere of carbon dioxide, carbon monoxide, 
nitrogen, and air, while normal carburising steel was 
produced when the weld was made in an atmosphere of 
helium. The carbon dioxide was decomposed to carbon 
monoxide and oxygen, the oxygen causing oxidation of 
some of the iron. © : 

ELECTROMETALLURGY.—The electric smelting of tin ores. 
F. Freude. Cont. Met. Chem. Eng., March, pp. 70-72 

in English). 

GENERAL.—Aluminium as a material in chemical industry. 

H. Rodhrig. Chem.-Zeit., March 30, pp. 237-238 in 

German 

The compounds Fe3S,, Co,S,, and Ni,S,, and their 
structure. W. F. de Jong and H. W. V. Willems. Z. 
anorg. u. allg. Chem., April 5, pp. 311-315 (in German). 

The conditions of use of refractory materials in the 
Martin furnace. B. M. Larsen, F. W. Schroeder, E. N. 
Buner and J. W. Campbell. Rev. Wétallurgie, March, 
pp. 146-158 (in French). 

Sand moulding practice. J. D. Nicholson. Foundry 
Tvade J., April 21, pp. 339-342. 

The production and uses of Ni-Cr-Fe and Co-Cr-Fe 
castings. J. Kayser. Foundry Trade J., April 28, 
PP. 351-354- 

Iron.—The changes of solubility and hardness of twisted 
and bent iron. B. Garre. Z. anorg. u. allg. Chem., April 5, 
pp.. 305-308 (in German). 

The oxygen in pig iron and cast iron. P. Oberhoffer 
and E. Piwowarsky. Stahl u. Eisen, March 31, pp. 521- 
533 (in German). 

PuHasE Rvurte.—The ternary system lead-antimony-arsenic. 
E. Abel and O. Redlich. Z. anorg. w. allg. Chem., April 5, 
pp. 221-227 (in German). 

Ternary systems with iron and carbon. 1. The phases 
“ Fe;C.Cr,C ” and CryC,Fes, physical “ residual analy- 
sis.’’ F, Sauerwald, H. Neudecker, and J. Rudolph. Z. 
anorg. u. allg. Chem., April 5, pp. 316-320 (in German). 

STEEL.—Note on chromium and cobalt steels. F.M. Ostroga. 
Rev. Méiallurgie, March, pp. 135-145 (in French). 

The decomposition of the austenitic structure in steels. 
II. The decomposition of austenite in liquid oxygen. O-E. 
Harder and R. L. Dowdell. Trans. Amer. Soc. Steel 
Treating, March, pp. 391-398. Specimens of various 
steels were immersed in liquid oxygen, and the progress 
of the decomposition followed by changes in hardness, 
microstructure, and specific gravity. A general correlation 
of these changes has been found. A marked difference 
in the stability of the austenitic structure at low tem- 
peratures is clearly shown. Consideration is given to 
influence of the stresses at liquid oxygen temperature on 
the decomposition of the austenite. 

On the transformation of retained austenite into 
martensite by stress. K. Honda and K. Iwase. Trans. 
Amer, Soc. Steel Treating, March, pp. 390-412. 


Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 
[NOTE.—The Companies Consolidation Act of 1908 provides thas 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void agatnst the 
liquidator and any creditor. The Act also provides that every Company 


shall, in making tts Annual Summary, specify the total amount of debts - 


due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
ts also given—marked with an*—followed by the date of the Summary, 
but such total may have been reduced.) 

APPLEBY IRON CO., LTD., Frodingham. Registered 
March 26, £76,500 second mortgage, to Assurance Co. ; charged 
on lands and buildings at Frodingham and Scunthorpe and 
Appleby, also general charge (subject, etc.). *£1,710,000. 
November 23, 1926. 

ASKEEN COAL AND IRON CO., LTD. Registered 
April 6, £700 (not ex.) mortgage, to Building Society ; charged 
on Claremount Villa, Campsall Road, Askern. *£640,928. 
July 19, 1926. 

GALLOWAYS, LTD., Manchester, ironfounders. Regis- 
tered April 5, £40,000 debenture, to Bank; general charge 
(subject, etc.}. *£150,000. December 31, 1926. 

INTERNATIONAL ALUMINIUM CO., LTD. (late 
BAUXITE REFINING CO., LTD.), London, S.W. Regis- 
tered April 13, £500,000 debenture stock and premium of 
5 per cent. (secured by trust deed dated April 4, 1927), present 
issue £250,000; charged on land and buildings at Hebburn, 
etc., also general charge. *Nil. December 15, 1926. 

PARTINGTON STEEL AND IRON CO., LTD., Inlam. 
Registered March 16, £300,000 debenture, to Bank; general 
charge. *£1,171,325. Octaber 13, 1926. 

PEARSON AND KNOWLES COAL AND IRON CO., 
LTD., Warrington. Registered March 25, trust deed dated 
March 11, 1927, securing £300,000 first debenture stock and a 
premium of 2} per cent. {supplemental to trust deed dated 
February 9, 1922, securing £1,000,000 first debenture stock) ; 
charged on hereditaments comprised in schedule to original 
trust deed, also general charge. *£1,520,000. October 13 
1920. 

PHOSPHOR BRONZE CO., LTD. (late NEW PHOSPHOR 
BRONZE CO., LTD.), London, S.E. Registered April 9, 
£200,000 debentures ; general charge. *Nil. February 2, 1927. 

PRESSED STEEL CO. OF GREAT BRITAIN, LTD., 
Cowley (Oxon). Registered March 29, £200,000 debentures 
(secured by trust deed dated March 21, 1927); charged on 
land, buildings and plant, etc., at Cowley and Iffley. 

SHEEPBRIDGE COAL AND IRON CO., LTD., Chester- 
field. Registered March 18, {£1,300 and {100 debentures, 
part of £750,000; general charge, but not including uncalled 
capital and certain property. *£582,350. October 12, 1926. 

TAYLOR BROS. AND CO., LTD., Manchester, iron and 
steel manufacturers. Registered March 12 (by order on 
terms), £9,360 and £500 mortgages or charges to Barton-upon- 
Irwell R.D.C.; charged on land and houses at Davyhulme, 
except mines and minerals, etc. *£107,142. September 14, 
1920. 

THOMAS (RICHARD) ANDCO., LTD., London, W.C., steel 
and tinplate makers. Registered March 18, trust deed dated 
March II, 1927 (supplemental to trust deed dated February 28, 
1922), securing £500,000 further debenture stock in addition 
to {1,000,000 secured by principal deed; general charge. 
*£1,483,472 178s. December 31, 1926. 

WIGAN COAL AND IRON CO., LTD. Registered March 
29, a mortgage and a further charge (supplemental to deed 
dated March 19, 1926), securing 90 per cent. (not ex.), of 
valuation of certain houses, etc., to Worksop U.D.C. ; charged 
on said houses, etc. *£24,563 6s. 8d. March 4, 1927. 


Satisfactions 
CAMBRIAN ELECTROLYTIC ZINC CO., LTD., London, 
E.C. Satisfaction registered March 24, £10,000, registered 


July 19, 1923, and March 6, 1925. 

FIRTH-BREARLEY STAINLESS STEEL SYNDICATE, 
LTD., Sheffield. Satisfaction registered March 16, £10,000, 
registered September 15, 1926. 

















June 4, 1927 


The Chemical Age 41 


(Monthly Metallurgical Section) 





Monthly Metallurgical Section 


Published in the first issue of “ The Chemical Age” each month. 





NOTICE.—Communications relating to editorial matter for our Monthly Metallurgical Section should be addressed to the Editor, 
Tue Cuemica Ace, Bouverie House, 154, Fleet Street, London, E.C.4. Communications relating to advertisements and 


other business should be addressed to the Manager. 


Contributions will be welcomed from correspondents on any points 


of interest to metallurgists bearing on works practice or current research problems. 





Distortion and Growth in Cast Iron on Repeated Heating 
By J. G. Harst 


In the following article the growth of cast ivon under repeated conditions of heating and cooling is discussed, and compared with 
the ‘‘spalling”’ phenomenon exhibited by refractory materials ; and suggestions ave made as regards points worthy of investigation. 


THE phenomenon of growth experienced by grey cast iron 
when subjected to conditions of repeated heating and cooling 
is now familiar to most engineers and other users of cast iron. 
Attention was first directed to this phenomenon by the experi- 
ments of Alexander Outerbridge in America in 1904, and it 
was extensively and exhaustively investigated in this country 
by Professors Carpenter and Rugan in 1909 and 1910. The 
explanation of this phenomenon of growth derived from Car- 
penterand Rugan’s experiments is of a purely chemical nature, 
and the growth is ascribed to the internal oxidation of certain 
of the constituents of the cast iron. The oxidising gases to 
which the cast iron is exposed at the high temperature con- 
ditions are able to penetrate into the interior of the cast iron 
by way of the graphite plates. The principal constituents 
oxidised are the silicon, iron, and carbon, and the permanent 
expansion in volume experienced by the oxidation products is 
responsible for the growth phenomenon. 

In considering this subject further it is necessary to define 
the growth phenomenon more particularly. In industrial 
cases in which growth or permanent volume expansion occurs, 
the cast iron is subjected to a wide variety of conditions of 
temperature, reversals of temperature, and character of the 
gaseous atmosphere. Ali these conditions influence to a 
varying extent the oxidation of the constituents and the 
decomposition of the combined carbon in the cast iron, and 
for this reason will exert a corresponding influence on the 
extent of the growth. 

For the time being the writer prefers to apply the term 
“growth phenomenon ’’ to those cases of volume changes 
which occur at comparatively high temperatures—above 
600° C.—and which usually result in the final disintegration 
of the cast iron. In adopting this course a distinction is being 
drawn between volume changes at high temperatures and 
those at low temperatures such as have been extensively 
investigated by Donaldson. This distinction might finally be 
shown to be purely arbitrary, but in any case the distinction 
does appear to have been tacitly inferred by Carpenter and 
Rugan in their extended investigations. 








Insufficiency of Chemical Explanation 

The complete explanation of the growth phenomenon on 
purely chemical grounds has always been regarded as insuf- 
ficient, and the influence of purely physical or mechanical 
conditions was raised by Saniter in the discussion which 
ensued in connection with Carpenter and Rugan’s work. 
Saniter discussed the question as to why it was necessary 
to heat and cool the samples to obtain the maximum increases 
in volume, and suggested that this was in some way connected 
with the thermal expansion. Further attention has been 
called to this aspect of the problem by various Japanese 
investigators during recent years, and while there is no 
doubt as to the extent and importance of the chemical influ- 
ences, the complete and final conception of the growth pheno- 
menon will have to take into consideration the influence of the 
thermal expansion factor. 

In order to consider this thermal expansion factor still 
further it is advisable to revise the above definition of the 
growth phenomenon by omitting the chemical factors. The 
phenomenon can be considered on the basis of a simplified 
definition that growth can be regarded as the failure of the 
material to withstand the stresses set up by the fluctuations 
in temperature, without disintegration. It is of interest to re- 


capitulate the manner in which these stresses are set up within 
the material. If we imagine a bar of cast iron subjected to a 
heating process, and we imagine this bar to be built up of a 
series of laminz of minute thickness, the outer layers become 
heated to a particular temperature before the inner layers. 
Until uniformity of temperature is established and the bar is 
said to be evenly heated a temperature gradient exists across 
the section of the bar. On cooling down, exactly the reverse 
of this state of affairs occurs, and a temperature gradient exists 
from the centre of the bar to the outside layers until the bar 
becomes uniformly cool. The continued heating and cooling 
of the bar results in the continued reversal of the temperature 
gradient across the section of the material. The existence of 
temperature gradients implies the existence of expansion 
gradients, which in their turn imply the existence of stress 
gradients. The stress gradients set up across the section of 
the material are being constantly reversed in direction in the 
case of bars which are being heated and cooled, and it is the 
failure of the material to withstand these which 
results in the growth phenomenon. 


stresses 


Analogous Phenomena in Refractory Materials 

Considerable support of an experimental nature is given to 
this view as to the cause of growth by the experiments ot 
Durand, who found that the extent of growth, in addition to 
being proportional to the silicon content, was also propor- 
tional to the rate of heating. These experiments were carried 
out over a range of temperature of 600° to goo° C., and the 
measurements were made by means of a dilatometer. It was 
found that growth varied directly as the silicon content and 
inversely as the rate of heating. The consideration cf the 
phenomenon of growth from this point of view is striking in 
its analogy with the phenomenon of the disintegration of 
refractory materials, particularly firebricks, when exposed to 
high temperature conditions. This tendency to disintegrate 
in refractory materials exposed to heat conditions is referred to 
as the “spalling ”’ tendency, and has been investigated by 
Le Chatelier, Winckelmann and Schott, Norton, Green and 
Dale, and others. Norton and Winckelmann and Schott have 
been able to relate this spalling tendency in refractory bricks 
to certain fundamental physical properties of the material. 
Of the factors to be taken into consideration in determining 
the spalling tendency the stress conditions which produce 
failure or rupture of the material are most important. 

Norton, in his consideration of this subject, introduced a 
factor of maximum shearing strain, which is defined as the 
maximum distance a plane in the material can be moved 
parallel to another plane without rupture. In his formula 
the spalling tendency is related to this maximum shearing 
strain in the following manner :— 

S- Es, 
F, Vk? 
where :— 
S=The spalling tendency. 
E=The coefficient of expansion of the 
material. 
/=The maximum shearing strain. 
h*? = The thermal diffusivity. 
s,=A “‘size’’ factor. 


The formula propounded by Winckelmann and Schott is 
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somewhat different, as follows, where S and FE and hf? have the 
same significance as in the Norton formula :— 


Ma/ 

where T and M are the tensile strength and the modulus of 
elasticity. Both these formule indicate that the spalling 
tendency is directly proportional to the coefficient of expan- 
sion, and inversely proportional to a strength factor and the 
thermal diffusivity. The thermal diffusivity factor is defined 
by the ratio :— 

ete 

— =h- 
Cp 

k=The thermal conductivity. 

C=The specific heat. 

p=The density. 

From mathematical and thermal considerations the present 
author derives the following formula :— 
ee oe 3 


S: 
\ iat 


where 


C=A constant. 

S,;=The size factor. 
f=Shearing stress. 

k =Coefficient of rigidity. 


where 


{Note.—In the author’s original manuscript the mathe- 
matical derivation of the above formula is given in full. It 
has been omitted from considerations of space.—EDITOR, 
C.A.] 

In both the above formula and the Winckelmann-Schott 
formula the fundamental factors governing the spalling 
tendency are related to three independently variable physical 
properties : (1) Temperature diffusivity ; (2) Ultimate shear 
strength or tensile strength; and (3) Temperature volume 
relationship. 





Growth in Cast Iron 

The striking analogy between the spalling phenomena 
in refractory materials and the growth phenomenon in cast 
iron has already been referred to, and it will be remarked at 
once that the experimental observations of Durand are par- 
tially embodied in the above formule, indicating, as they do, 
that the spalling tendency is inversely proportional to the 
temperature diffusivity. 

The only point in which the above formule differ is in the 
use of factors involving the tensile strength and shear strength 
respectively. The failure or rupture of material subjected to 
stress,from the point of view of the elastician’s analysis, involves 
the ultimate failure by shearing stresses. Strictly speaking, 
therefore, the formula embodying the shear strength term is 
likely to be the more fundamentally correct. From a practical 
point of view the tensile strength is a property more easily and 
directly measured, and for this reason the formula involving 
this tensile strength factor is likely to be of more practical 
value. It is of very great importance to note that the tormula 
also embodies the elasticity coefficient and indicates that the 
spalling or growth tendency is inversely proportional to the 
maximum strength and directly proportional to the modulus 
of elasticity (or in the case of shear, the modulus of rigidity). 

The importance of the elasticity factor cannot be over- 
emphasised. The tendency to failure of material is directly 
proportional to the elasticity, and it is highly probable that 
in a material like cast iron very small changes in the coef- 
ficient of elasticity will have considerable influence on the 
growth tendency. The coefficient of expansion will obviously 
influence the magnitude of the stresses set up in the material, 
and for this reason the factors involving this property and 
the temperature gradient within the material have a per- 
fectly logical place in the formule. Naturally under a given 
set of conditions the temperature gradient will depend upon 
the size and shape of the material, in addition to the tempera- 
ture diffusivity. For this reason the inclusion of the size 
factor becomes necessary. In comparisons made on similar 


shapes and sizes this factor can obviously be omitted. 

In the experimental work on the growth phenomenon in 
cast iron hitherto, the relationship between this phenomenon 
and the strength properties has not been closely investigated. 


In the investigations of volume changes in cast iron at com- 
paratively low temperatures the observation has been re- 
corded by Mellanby that the resistance to various changes at 
various temperatures by different cast irons is directly pro- 
portional to their resistance to wear. Donaldson in his ex- 
periments obtains high resistance to permanent volume 
changes in those irons having the highest tensile strengths at 
all ranges of temperature. From these observations we have 
a partial proof of our previous deductions. Whilst resistance 
to wear is in itself a complicated property and is not easy of 
mathematical analysis it is certain that it involves both the 
ultimate strength and elasticity factors. The observation of 
Mellanby is of considerable importance, and when considered 
from this point of view lends considerable support to the 
analogy between the growth phenomenon in cast iron and the 
spalling tendency in refractories. From these considerations 
it would appear that a very useful purpose would be served in 
the further investigations of the growth and permanent 
volume changes in cast iron with .special reference to the 
strength and elastic properties of the material in addition to 
the temperature-expansion gradients set up under different 
conditions of heating. 





Manganese in South Africa 


Important Developments 

‘““SouTH AFRICA is on the eve of developments in connection 
with its manganese deposits that will stagger the country. 
Before long we shall have the largest manganese mines in the 
world.’”’ This important statement was made by Sir William 
Hoy when he opened the publicity conference held at Durban 
recently. What Sir William Hoy evidently had in mind 
are the enormous deposits of minerals containing this valuable 
metal (for which there is an increasing world demand) which 
have been traced for over forty miles near Postmasburg, 
about 100 miles west of Kimberley. The Union Manganese 
Co., Ltd., a Johannesburg concern of which Mr. R. B. Saner is 
chairman, has secured either freehold, or on long leases with 
option to purchase, a large area of the farms in which this 
deposit has been located. Mr. Saner recently returned froma 
trip to Europe, where preliminary negotiations were entered 
into with representatives of important American steel com- 
panies, whereby these companies will work a minimum of 
200,000 tons per annum of the ore on a royalty basis. The 
promoters of the enterprise have agreed with the Railways 
Administration to defray the cost of constructing a line to 
connect Postmasburg with the main line, the cost of this 
construction being estimated at something like £250,000. 
The Union Government is naturally taking a very keen 
interest in this project, and allowed Dr. A. L. Hall, of the 
Government Geological Survey, to furnish the promoters 
with all the required technical information concerning the 
manganese deposit, upon which he had previously prepared a 
detailed report. Samples of the Postmasburg manganese 
have been tested in Europe and declared by experts to be 
the best in the world. Dr. Hall estimates that there are well 
over 24,800,000 tons of the ore available within a depth of 
100 ft. on the dip ; and that there are 2,700,000 long tons in 
sight in the form of residual cappings and along the outcrop of 
the reef. The Union Manganese Co., Ltd., was registered 
in February last, with a capital of £12,500; the directors 
are R. B. Saner (chairman), Mr. G. A. E. Becker, Mr. J. Dale 
Lace, and Captain Shone. 

The East London correspondent of the Johannesburg Star 
gives the following additional details : The Union Manganese 
Co., Ltd., which was formed with a capital of £12,500, has 
been taken over on a royalty basis by an American company. 
This latter, with the usual American thoroughness, has placed 
in the hands of the Union Government a sum of £250,000 
for the making of a railway connecting, at Koopmansfontein, 
the projected railhead of the Barkly West—Winter’s Rush 
construction. The American company is also to under- 
take to supply all ore required by industries in South 
Africa before shipping overseas, so that South African require- 
ments for ferro grade ore will be fully met and safeguarded. 
In well-informed mining circles it is thought that the American 
company will not for long be content to ship the crude ore, 
which will mean 60 per cent. of waste tonnage, but that the 
ore will be treated in South Africa and shipped as spiegeleisen 
and in other forms, 
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The State of Beryllium Production 


A Recent German Note 
The following is translated from an article entitled “ Beryllium : 
A New Material of Technics,’’ by J. Becker, which appeared in 
the ‘‘ Zeitschrift fiv Elektrochemie ’’ for May. 


THE significance of the light metals in technics has increased 
by leaps and bounds. An example of this is the influence of 
aluminium on the modern development of motor traffic, 
electrotechnics, and air machine construction. After the age 
of heavy metals aluminium introduced the period of the 
reduction of dead weight. In 1900 there were produced in 
the whole world 7,700 tons of aluminium ; in 1924 the world- 
production amounted to 188,000 tons. This rise of the 
aluminium industry and of the industries bound up with it 
is based on a method of preparation (namely, electrolysis in 
a melt) which was carried out on the large scale for the first 
time in the eightieth year of the last century. The technique 
of powerful electric currents, which by the production of 
great current-strengths first rendered this process possible— 
for the production of one metric ton of aluminium requires 
30,000 K.W.H.—has found further uses by the application of 
aluminium in its development: an example of cause and 
effect in technics. 


Comparison with Aluminium 


In the Periodic System of the elements aluminium has 
the atomic number 13. If one considers the still lighter 
elements, it appears that beryllium has hitherto not received 
much notice. It was first produced in metallic form in 1828 
by the chemist Wohler, who, a year previously, had for the 
first time produced pure aluminium. However, he obtained 
beryllium only in small platelets, and subsequently interest 
was narrowed to the determination of its chemical constants. 
Only recently were efforts made to produce beryllium in 
larger quantities by electrolysis in a melt, similarly to 
aluminium. 

The Berlin professors Stock and Goldschmidt, who worked 
out an electrochemical method for the production of beryllium, 
found that its industrial utilisation was a possibility. For 
further investigations the Deutsche Beryllium-Studiengesell- 
schaft (Germany company for investigating beryllium) was 
formed in 1923, and numbered among its members both 
the above-mentioned investigators and a series of interested 
firms, including Siemens and Halske. After the dissolution 
of this company experiments were continued in the department 
of electrochemistry of Siemens and Halske, directed by 
Professor Engelhardt. These experiments have recently led 
to valuable results. In a small experimental plant 120g. of 
beryllium are already produced there daily, a quantity which 
can be increased considerably without difficulty. The metal 
as produced by the method of Stock and Goldschmidt cost 
about 200 marks per gram; to-day’s price for beryllium for 
technical purposes is 6 marks per gram. In this connection 
the quite similar evolution of the price of aluminium may be 
remembered. Even in 1886, when the electrochemical method 
for the production of aluminium was already known, the price 
amounted to 70 marks per kg. When, however, the industrial 
production*of aluminium became established, the price fell 
rapidly, so that in 1900 it was only 2 marks per kg. 

Technical Possibilities 

The possibilities of the technical application of beryllium 
can only be hinted at, for experience teaches that the domain 
of application increases in the measure in which a material 
is available. Indications of the technical application are 
given by the properties of the metal. Pure beryllium is one- 
third lighter than aluminium ; the respective specific gravities 
are 1°8 and 2-6. The hardness of beryllium is greater than 
that of’glass; the melting point is about 1,285°C. In certain 
alloys it is extraordinarily malleable, and can be rolled out 
into thin leaflets. Where especially light membranes are 
desirable, as for example in electro-acoustical apparatus, such 
beryllium alloys will win some significance. Beryllium trans- 
mits X-rays seventeen times better than does aluminium, so 
that through this property, in conjunction with its high 
melting point, it should possess value in X-ray technology. 
The sources of beryllium in nature are not at the moment 
very numerous or rich. It occurs as a mineral in combination 


with various elements. Of these, the richest in beryllium is 
phenacite (beryllium silicate), which contains up to 45 per 
cent. of beryllium oxide, but is only found in small quantities. 
More frequent in occurrence is beryllia. Crude beryl is found 
in considerable extent in Norway, Spain, and Canada, and to 
a less degree in South Germany and the Tyrol. Jt may, 
however, be assumed, in view of experience gained in the 
case of tantalum and tungsten, that the sources will increase 
as the demand for beryllium grows, 





Non-Ferrous Metal Research 


Annual Report of Association 


THE seventh annual report of the British Non-Ferrous Metals 
Research Association, which has just been issued, describes 
its work during 1926, which was carried out at various 
centres. The field covered is wide, as the scope of the 
Association embraces all the principal non-ferrous metals, 
such as aluminium, copper, lead, zinc, nickel, etc. The 
history of engineering shows how closely advance has de- 
pended on the improvement of materials, and almost every 
manufacture or handicraft is capable of progress as the result 
of a fuller knowledge of the materials it uses. Other countries 
are keenly alive to the value of scientific research and are 
striving to attain and surpass our position by work very similar 
to that carried out by the research associations. 


Value of Co-operation 

The co-operative system of sharing the costs of industrial 
research, which is rendered possible by the research association 
scheme, enables members to secure the full results by indi- 
vidual subscriptions amounting to only one-hundredth to one- 
thousandth of their cost. The report gives details of the 
27 researches which have occupied more than forty scientific 
investigators during the past year. These include work on 
the effect of impurities on the properties of copper ; atmospheric 
corrosion of metals; die-casting alloys; gases in copper 
castings and bronze ; properties of lead ; special brasses and 
high tensile copper alloys ; silicon-copper alloys ; improve- 
ment of working properties of zinc; spectroscopic assay of 
zinc, etc. New and projected researches include, among other 
things, the work on the electrodeposition of metals ; on the 
galvanising process ; and on nickel plating, the latter with the 
special support and encouragement of the Mond Nickel Co., 
Ltd. 

Sir A. Mond’. Belief in University Men 


‘“‘ Highly-trained university men are required for every part 
of our business activities to-day,’”’ said Sir Alfred Mond, M.P., 
in insisting, on Friday, May 27, at the annual luncheon of the 
British Non-Ferrous Metals Research Association at the Savoy 
Hotel, London, on the need for men trained to the needs of 
the day and having a wide outlook and scientific knowledge. 
““You have to carry the scientific idea right through all 
business, otherwise you find a great hiatus between the factory 
departments and the selling departments. There has been 
a great change in the relations between manufacturers and 
their customers in recent years. To-day if a firm wants to 
progress it can do so only by giving the utmost satisfaction 
to customers. There is a wide field for research and a definite 
need for combination. I know in the case of a business 
with which I am associated that it has only been by combina- 
tion between our staff and people engaged in the metallurgical 
industry who supplied us with metals that we have been able 
to obtain certain special alloys we needed. This combination 
of user and maker in research makes for the progress of 
industry and of the world. I had an interesting trip to 
Germany not long ago and saw some of their magnificent 
research laboratories. When I compare the amounts we 
spend on research in this country with what they spend in 
Germany, I feel ashamed.” 

Sir Frank Heath, in making a last appearance before 
retiring from his post as secretary of the Department of 
Scientific and Industrial Research, urged that research should 
be looked upon as a form of provision against depreciation. 
He referred especially to some sections of the metal industry 
for which the Association had already most valuable results 
to offer, but where support by the producers has not yet been 
awakened. 
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Metallurgical Topics: Monthly Notes and Comments 


From Our Own Correspondents 


Electroplating Practice 

APPLIED science has had markedly valuable results during 
the last few decades in accelerating and cheapening industrial 
processes, and enabling mass production to be carried out 
where only small outputs were once available. There is a 
tendency to rely too greatly on the cheapening aspects. 
Applied science is only justified in its results if its products 
are not only cheaper, but actually better than the empirical 
methods and hand crafts which it is superseding. Thus, for 
instance, much research work has been done of late years on 
the electrodeposition of metals ; the rationale of processes are 
better understood and they are under better control. Deposits 
can be made as thick as is required, or as the customer is 
willing to pay for. Unfortunately, too, they can be made as 
thin as possible, and a thinly coated article looks just as good 
when it emerges from the bath, as an article with a good, 
thick, and durable deposit. There is a strong temptation to 
rest satisfied with a mere wash, the more so as the public 
craves for cheap work and is not in the position of judging 
whether the work is good enough, even at the price. Hence, 
as was stated by more than one speaker at the last meeting 
of the Electroplaters’ and Depvositors’ Technical Society, 
there is a tendency, in many small shops, to cut prices by 
giving only a superficial coat, which, however bright and 
perfect it may appear to be, will not stand upin service. The 
public, not being able to appreciate the conditions, and judging 
the work by the subsequent criterion of wearing quality, is 
beginning to look upon electroplating with some suspicion, a 
state of affairs which calls for immediate remedy. 


Protecting the Industry 

LET it be said, at once, that the leading electroplaters in 
this country turn out unassailably good work, of perfect 
finish and of enduring quality. They have their own research 
departments and these are under the control of experts. 
Moreover, they have undertaken many investigations to 
ascertain what thickness of coating confers the maximum 
protection on the base metal. They have to face the keen 
competition of the few smaller and !ess scrupulous electro- 
platers who have made the converse discovery, namely, the 
minimum deposit which will cover, without really protecting, 
the underlying metal. This gives shoddy work, and, in the 
interests of the industry as a whole, it is being felt that some 
method should be found, both of protecting it against such 
unfair competition, and of protecting the buyer himself 
against the result of his own craving for cheap work which 
will not last, and is thus far more expensive, even for him, 
in the long run. The subject was well aired at the meeting 
referred to, at which the paper more immediately under 
discussion was one on “ Electro Deposits on Iron,”’ by Mr. 
S. Wernick, M.Sc., which was given at length last week in 
THE CueEmicaL AGE. Dr. W. H. Vernon, whose splendid 
work on corrosion is well known to all, presided. Some 
valuable suggestions were made towards meeting the situation, 
one of them being a written communication from Mr. T. Henry 
Turner, of Birmingham. This embodied a proposal to in- 
stitute a standard salt spray test, and another, that plating 
should be charged for on the basis of the demonstrable resist- 
ance to corrosion of the finished article. Both suggestions 
are excellent ones, but a good deal of heavy spade work will 
have to be done before the Society can discover a way of 
ascertaining the degree of demonstrable resistance, and the 
further means of training the customer to an appreciation of 
the circumstances, and a willingness to call for, and pay for, 
only the best work. 
Die-Casting Alloys 

DIE-CASTING in non-ferrous metals has grown enormously in 
favour of late years, and die-castings are highly popular in 
automobile work and other industries. It is gratifying, there- 


fore, to learn, from the annual report of the Non-Ferrous 
Metals Research Association, that this branch of investigation 
is to receive continued support, during the coming year, from 
the Department of Scientific and Industrial Research. That 
portion of the work of the Association which relates to brass 
and bronze alloys has been carried out at the Research Depart- 


ment, Woolwich, and has been very successful. A number of 
improved alloys have been made for use as die-castings, with 
a strength considerably greater than those usually employed 
for such purposes, and attention has been devoted to the corro- 
sive and erosive influence of the metals, in a molten state, on 
the moulds, whereby directions have been indicated for securing 
greatly increased life of the latter. The results obtained are 
such as to lead to the belief that there will be a great increase 
in the production of high-strength die castings in the industries 
using such parts. The corresponding work relating to light 
alloys for such purposes is being carried out at the National 
Physical Laboratory, and has had the effect of contributing 
greatly to the technical knowledge respecting this class of 
material. In particular, the study of gravity die-castings, 
and of the behaviour of aluminium alloys cast under pressure, 
has made substantial progress. Zinc-base alloys are being 
investigated in the laboratories of the University of Sheffield, 
and the behaviour of the mould materials towards attack by 
molten zinc and its alloys is similarly receiving attention. 
At Sheffield, hkewise, work is in hand to provide essential 
data cn the volume changes which occur in alloys with a low 
melting point, during solidification. Other investigations 
which the Non-Ferrous Research Association has in hand, 
which should be of very real value to the industries concerned, 
relate to gases in copper and bronze ; the atmospheric corrosion 
of metals; the properties of lead ; various copper alloys; and 
annealing practice in non-ferrous metals. 


Magnetic Properties of Metals 

THE properties and testing of magnetic materials is a highly 
specialised branch of metallurgy, and the average engineer, 
and the average metallurgist, while understanding the practical 
application and principles involved in routine work relating 
to a limited number of materials seldom possesses a generalised 
knowledge of the whole field involved. The latest book on the 
subject, The Properties and Testing of Magnetic Materials, by 
Mr. Thomas Spooner, the chairman of the Magnetic Properties 
Committee of the American Society for Testing Materials, 
will be the more welcome because it is an exceptionally well- 
written book and a model of what such a work should be. It 
is equally sound both in its theoretical sections and in the 
chapters devoted to a description of the methods and appli- 
ances employed in practical testing. Routine work in 
ascertaining the permeability, reluctivity and other properties 
of the various formis of iron and iron alloys, and the ascertain- 
ment of hysteresis losses and eddy current wastage in such 
materials, is often carried out in a perfunctory manner, 
and little account taken of important conditions which may 
greatly influence the results. Mr. Spooner brings out very 
clearly the subsidiary influences at work, such, for instance, 
as the selective and differential behaviour of various con- 
stituents, of scale, and segregates, upon the flux yields, so to 
speak, and a perusal of his work should go a long way towards 
helping the metallurgist and the engineer to devise metals 
and methods of treatment that should minimise the enormous 
economic losses in electrical power which so offen occur— 
even to the extent of 50 per cent.—in the materials currently 
employed. 


Blast Furnace Reactions 

SOME results of extreme interest to all blast furnace managers 
are embodied in Technical Paper No. 397 of the United States 
Bureau of Mines, in which Mr. S. P. Kinney records the investi- 
gation of the composition of the stock at different points in a 
blast furnace, and thus throws a new light upon the nature of 
the reactions occurring at different zones. Three holes were 
driven through the outside casing and the lining. One was 
1y ft. above the tuyére level (8 ft. above the bosh level and 
just below the sponge iron zone) ; a second hole was 27 in. 
above the centre line of the tuyéres, and the third was at 
the tuyére level itself. Samples withdrawn from the highest 
point showed that 80 to 85 per cent. of the iron in the burden 
is reduced by the time it reaches this point, and that the 
sponge iron resulting from the reduction has taken up, or 
is in intimate contact with considerable quantities of carbon, 
sulphur, manganese, and silicon by the time it has reached 
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this level. Most of the silicon in the final metal has been 
taken up, while the metal is in the bosh, and above the 27 in. 
hole (87 per cent.), and the remainder enters it between this 
plane and the crucible. Silica in the coke ash has apparently 
little effect on the amount of the silicon in the metal, as most 
of this element has already entered it before the charge has 
worked down to the tuyére level. The report affords inter- 
esting information in regard to the behaviour of the other 
contaminating constituents as well. Thus, the preferential 
absorption of sulphur by the lime in the upper part of the 
furnace, is well brought out by Mr. Kinney’s experiments. 


25 Years Progress in Electro-Chemistry 


OVER sixty papers were read at the recent general meeting 
of that exceedingly active body, the American Electro- 
Chemical Society. Not the least interesting of these papers 
was a series descriptive of the progress made in various branches 
of electro-chemistry and electrometallurgy during the last 
twenty-five vears. These papers cover the practice in electro- 
thermics generally ; in brass melting ; in electrolytic iron ; in 
the metallurgy of aluminium ; in electrolytic refining generally ; 
and in electrical precipitation. One of the most striking of 
these reviews of progress during the last twenty-five years is 
that by Mr. Cone, relating to the expansion in the manufacture 
of steel in the electricfurnace in America. Indeed, that industry 
is not even twenty-five years old, as Mr. Cone puts its effective 
beginning as “‘ just prior to 190g.’’ At that period the esti- 
mated production was at the rate of some 14,000 tons per 
annum. In 1925 it had attained 615,512 tons. Of this amount 
nearly one-half consists of steel castings. A number of the 
other papers are devoted to what may be termed the metal- 
lurgy of direct reduction processes for the smelting and pro- 
duction of iron. Thus, Mr. Smalley deals with the Pehrson- 
Prentice prccess, and the Carsil process, which has of late 
been attracting not a little attention in England. The papers 
in themselves are commendably brief, and the proceedings of 
the society as a whole attain a very high level of scientific 
value and practical utility. As is well known to many, the 
progress of the Society is largely due to the devoted work of 
its secretary, Dr. Colin Fink, who himself contributed a paper 
on the ‘‘ Gaseous Reduction of Tin Concentrates,’’ and another 
on the closely allied subject of the ‘‘ Gaseous Nature of Carbon 
Reduction of Tin Concentrates,’’ to the proceedings of the 
recent meeting. 


Standardisation of Elements in Cast Iron 


THE April Bulletin of the British Cast Iron Research 
Association contains a note on the standardisation of elements 
incastiron. The Association has found the following the most 
desirable order of expressing elements in cast iron when 
reporting chemical analyses : total carbon ; combined carbon ; 
graphitic carbon ; silicon ; manganese ; sulphur ; phosphorus ; 
nickel (if amy) ; chromium (if any) ; other elements (if any). 
It is suggested that this order should be adopted as a standard 
for general use. The Bulletin also contains the following 
articles : ‘‘ British Blast-Furnace and Cupola Practice,” by 
J. E. Fletcher ; ‘‘ The Strength of Moulding Sands,” by J. G. A. 
Skerl ; ‘‘ Nickel and Nickel-Chromium in Cast Iron : A Review 
of Published Work,’’ by Dr. A. B. Everest: and a note on 
“Recent Developments in Cast Iron and Foundry Practice.”’ 


British Company to Operate Canadian Smelter 


THE Ladysmith smelter, at Ladysmith, on Vancouver 
Island, is to be rehabilitated and equipped to handle ores 
from the coast mines. Mr. Herbert Carmichael, for many 
years Provincial Assayer of British Columbia, has returned 
from London, where he was successful, with the aid of Mr. H. 
B. Thomson, in financing the Ladysmith Smelting Co., and it is 
expected that the smelter will be in active operation by next 
October. The smelter, it is stated, will be operated by the 
British Metals Corporation, Ltd., of London, and it will be 
equipped with a custom mill for concentration of shipments of 
low-grade ores. It will receive silver-lead, zinc, and copper 
ores. It is understood that the receiving, weighing, and 
sampling devices at Ladysmith are being put into immediate 
operation, and that concentrates from the Dunwell mine, which 
have been contracted for, are already being received and will 


be shipped to England prior to opening of the smelter. This 
entry of British capital into British Columbia mining is looked 
onas of great importance, particularly as it is planned to acquire 
and develop properties as well as financially to assist prospec- 
tors and small companies to bring their properties into pro- 
duction. 


Marking of Imported Iron and Steel 

THE inquiry by the Standing Committee appointed by the 
Board of Trade, to inquire into the application of the National 
Federation of Iron Manufacturers for an order making com- 
pulsory the marking with the country of origin of certain 
classes of imported iron and steel, was concluded at West- 
minster on Tuesday. During the day Mr. H. J. Wallington, 
counsel for the iron and steel trades section of the London 
Chamber of Commerce, concluded his summing-up speech 
in opposition to the application. He contended that the 
evidence given by witnesses for the applicants showed that the 
real object of the request for compulsory marking was not to 
secure the purchaser against deception, but to force buyers into 
the British market and so reduce the importation of foreign 
steel. The imports affected by the application amounted to 
only 400,000 tons a year. Mr. M. Kissane, of the Manchester 
Ship Canal, summing up the objection of the Dock and 
Harbour Authorities’ Association to the application, said if 
the order were made Customs examination of iron and steel 
for marks on the quays at the time of importation would cause 
congestion at the ports and delay shipping. Mr. J. Abady, 
for the applicants, submitted that the strength of the opposi- 
tion showed that the order was promoted in the interest of 
the iron and steel trade of this country. The Federation 
asked for the order for marking on importation for several 
reasons, one of which was that, from the administrative point 
of view, it would be more difficult to trace infringements if 
the marking were on sale. The inquiry then closed, the 
chairman stating that the committee would report to the 
Board of Trade. 7 


Empire Mining and Metallurgical Congress 


ACCORDING to the Congress News for April, 1927, 756 persons 
have intimated to the Canadian Institute of Mining and Metal- 
lurgy their intention to take part in the congress in Canada 
next August. <A further 1,329 ask for more information. 
While the programme of papers of the forthcoming congress 
is not yet complete it has taken shape very rapidly, and among 
other interesting contributions that have been promised for the 
various sessions it is interesting to note that the following 
articles have been arranged for: ‘‘ Canadian Copper and its 
Production,” by C. P. Browning; ‘‘ Impact Resistance of 
Steel at Low Temperature,’ by A. E. Cameron; “‘ Smelting 
‘Titaniferous Ores of Iron,’”’ by A. Stansfield ; ‘‘ The Cascade 
Method of Pouring Steel,’’ by J. G. Morrow ; “ Nickel, Past 
and Present,” by R. C. Stanley. Contributions from insti- 
tutions overseas will probably include: the Institution of 
Mining Engineers—a paper on health safety problems ; 
the Institution of Mining and Metallurgy—a paper on the 
Empire question, by Sir Thomas Holland. The Iron and Steel 
Institute and the Institute of Petroleum Technologists will 
probably present one or more papers each. 


Prizes for Arc Welding 

Tue American Society of Mechanical Engineers has accepted 
the custody of a sum of $17,500 offered by the Lincoln Electric 
Co., of Cleveland, Ohio, to be awarded in three prizes of 
$10,000, $5,000, and $2,500 for the best papers disclosing 
advance in the art of arc welding. The purpose of the com- 
petition, for which anyone in any country of the world may 
enter, is ‘‘ to encourage improvements in the art of arc welding. 
the pointing out of new and extended applications of the 
process, the discovery of proved methods of testing welds to 
assure their integrity, or indicating advantages and economies 
to be gained by its use.’”’ The papers must be written in 
English, and must be dispatched by January I, 1928, so as to 
arrive by January 31, to the secretary of the American Society 
of Mechanical Engineers, 29, West Thirty-Ninth Street, New 
York, to whom inquiries for further information should be 
addressed. 
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Trade, Commerce, Finance: The Month in Review 
From Our Northern Correspondent 


THERE have been one or two developments in the iron and 
steel trade during the past month, which may assist in warding 
off the depression that seemed to be settling down again on 
the industry. First of all there is the break in the price of 
coke. Last month it was pointed out that the 22s. price 
could no longer be maintained, and that 20s. was being readily 
quoted. Since then there has been a rapid change. The 
makers must have realised that they had made a great mistake 
in holding out for such unreasonably high prices, and the 
determined resistance of some of the pig iron makers com- 
pelled them to acknowledge this mistake and abandon the 
position which they had taken up. The price fell in quick 
stages, and to-day makers are glad to book contracts at 16s. 
to 17s. at the ovens if they can be obtained. 


No Shortage of Coke 

The previous shortage of coke, which caused the blast 
furnace owners so much inconvenience, no longer continues, 
and the position is reversed. Coke supplies are plentiful and 
it is becoming increasingly difficult to dispose of the output. 
Now it is the turn of the pig iron maker to dictate terms, 
and it is very probable that when contracts come to be 
renewed at the end of June the price will be down to 15s. at 
the ovens or less. On the whole, therefore, the coke makers 
have gained nothing by their attempt to take undue advantage 
of the abnormal demand which arose in the early part of 
the year. Even 19s. was too high a price, but if they had 
been content to keep to that price instead of increasing it, 
they would have done far more business and probably would 
not now be compelled to make such drastic reductions. 
However, the fall is very welcome to the iron and steel trade, 
as It represents an appreciable saving in the cost of production. 

Another helpful feature has been the fall in the price of 
ferro-manganese. This is one of the high-priced commodities 
used in the manufacture of steel, and the associated English 
makers have kept the price fairly constant. Recently the 
market was very much disturbed by the threat of serious 
competition from abroad, and to meet this threat the English 
makers reduced their price {2 per ton. Steel makers were not 
slow to take advantage of this reduction, and a large amount 
of forward business has been booked at the new price, as 
it is generally felt that this low figure will not long hold good. 
Meanwhile the reduction will be of material assistance to the 
steel makers. 
Scrap Steel in Foreign Demand 

An interesting situation has also arisen in connection with 
scrap, another of the raw materials of the steel trade. The 
price of heavy steel scrap has fallen to 57s. 6d., which is 
lower than the pre-strike price. So far there has not been 
much eagerness to buy at this price, owing to the general fall 
in prices and the easing off in the demand for steel. Now the 
market is being influenced by a new factor. Germany is 
buying all the scrap that can be obtained in this country, 
and paying a price for it which, after all the carriage and 
f.o.b. charges are paid, is a little higher than the home market 
price. Consequently large contracts are being made for 
supplies to Germany, and already the scrap merchants are 
beginning to stiffen their pyces for the steel works. It is 
significant that the railway companies, who are the chief 
source of supply of scrap for the steel works, are reserving 
large quantities of their stocks for the export market. If, 
therefore, the home demand remains anything like steady, 
some increase in the price must be expected. 


The Coal Position 

The coal trade is still in a very depressed condition, and 
seems to be getting worse. The supply far exceeds the demand, 
and short time is increasing at the collieries. When contracts 
come to be renewed at the end of June it is expected that some 
low prices will be in evidence, and certainly the steel makers 
will take advantage of the dullness of the market. Cheap 
fuel is still a necessity if the steel trade is to prosper, and just 
now the prospects are distinctly more favourable, both in 
coal.and coke, than they have been since the strike. The 
colliery owners contend that they are losing money at present 
prices, and that is probably true, but that will not save them 
from having to make further reductions. 


Following the usual practice, all the relief which has been 
obtained in the reduced prices of raw materials has been 
handed over to the consumers in the lower prices quoted 
for pig iron and steel generally. There have been two reduc- 
tions of 5s. each in the price of pig iron during last month, 
and it can now be bought at 70s. to 72s. 6d. at the furnaces. 
The state of the pig iron market made a fall in price inevitable. 
There was no buying, and makers were faced with the alter- 
natives of curtailing production, or of putting iron into stock, 
a costly proceeding at the present production cost. Even 
the bold reduction in the selling price has not improved the 
market to any great extent, and there is still not much buying. 
Consumers are evidently not satisfied that the bottom has 
been reached and they are holding off in the hope of further 
reductions. 


Hematite Iron 

Hematite iron has also fallen, as was expected. In this 
section of the trade also, the output exceeded the demand 
and large stocks were being accumulated. Some of the 
makers are now damping down their furnaces rather than 
increase the stocks. Selling prices have been reduced by two 
steps of 2s. each, but these reductions have not materially 
improved the demand, and buyers are taking only what they 
need for present requirements. There is little doubt that 
further reductions will have to be made, and from the con- 
sumers’ point of view a waiting policy is certainly the best. 

Steel prices are nominally unchanged for the home market. 
The associated makers had a meeting a week or two ago and 
decided that the official prices for the home market should 
remain as they were, but that the export prices should be 
advanced 2s, 6d. per ton, the last step being no doubt a 
response to the recent advance in the price of continental steel. 
The home prices therefore remain at £8 2s. 6d. to £8 7s. 6d. for 
plates, according to the district, and £7 12s. 6d. for sections. 
These nominal prices for plates are the maximum prices 
quoted to-day, and in many instances they are shaded, as 
the demand for heavy plates is not at all good. Sections have 
hitherto been rather firm at 2s. 6d. to 5s. above the association 
figure, but £7 12s. 6d. is now becoming the maximum price 
quoted. Really one cannot see any justification for any 
further reductions, as these prices cannot possibly be remune- 
rative to the makers. Steel billets have also fallen in price, 
and one hears of quotations as low as £7 per ton. 

Future Prospects 

The inflow of orders to the steel works is not improving, 
and order books are now rapidly diminishing. The tone of 
the iron and steel exchanges is doleful, and the future is not 
looked forward to with any confidence. The usual forecast 
is now freely made, that there will be no improvement until 
the autumn. That is certainly the feeling in Lancashire, as 
the Whitsuntide holidays are now approaching, and after that 
the local holidays will prevent any revival of business for a 
month or two. The number of steel works which can claim 
to be stil] on full output must be very small. With many of 
them the position is very much worse. Some of the largest 
plate makers on the North-East coast are already running 
the mills on short time. 

Nevertheless there are those who are still optimistic enough 
to predict a revival in trade in the near future. One reason 
given for the present dullness is the enormous quantity of 
steel delivered to consumers during the first four months of 
the year. The home production was over 3,300,000 tons and 
the imports of steel amounted to over 1,800,000 tons. No 
doubt these excessive imports represent the balance of the 
contracts entered into during the strike. Taking the two 
figures together it can be readily understood that the delivery 
of such huge quantities must have had something of a choking 
effect, and would effectually put a stopper on new buying 
until these deliveries had been assimilated. 

The production figures for April show the effect of the 
Easter holidays when compared with March. Pig iron 
amounted to 680,000 tons, as compared with 671,800 tons in 
March. There were 11 more furnaces in blast at the end of 
the month than at the beginning. The output of steel ingots 
and castings was 850,100 tons compared with 949,600 tons 
in March. 
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Some Inventions of the Month 


By Oar Patents Correspondent 
Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE. 
Blast Furnaces 

AN elaborate machine for tapping blast furnaces is described 
by B. J. Mullen, of Columbiana, Ohio, U.S.A. The drill is 
operated by a reciprocating fluid pressure engine mounted on a 
frame for longitudinal movement thereon. The entire machine 
is fixed in position for tapping and is arranged to be entirely 
operated from a distance, thus avoiding danger to the operator. 
After tapping, the whole machine is moved away. For 
further details the specification, which contains numerous and 
elaborate drawings, should be consulted. See Patent No. 
267,722, having the date March 29, 1926. 

Copper and Zinc . 

ACCORDING to a patent by W. Carpmael, London, from 
I.G. Farbenindustrie Akt.-Ges., of Frankfort-on-Main, Ger- 
many, minerals difficult of attack, containing more than 
one metallic compound are ground with appropriate reagents, 
the temperature or concentration or nature of the latter 
being varied so as to effect successive elimination of the 
constituents. Thus a complex zinc-copper-lead sulphide, 
coarsely divided, is ground in a bal! mill with sulphuric acid 
at a temperature such that the zinc only is at first eliminated. 
At a higher temperature copper is eliminated while lead 
sulphate remains. See Patent No. 267,433, having the date 
November 10, 1926. 

Zinciferous materials containing other valuable consti- 
tuents such as lead, copper, or noble metals, instead of being 
smelted for zinc in muffle-furnaces, are subjected to two 
smelting operations in a shaft furnace. In the first the 
operation is conducted so as to volatilise the lead, cadmium, 
and a little zinc to form a lead-zinc pigment, while leaving 
the major portion of the zinc in a slag and the copper and noble 
metals in a matte. The zinc-containing slag is then smelted 
with a reducing agent and fluxes if necessary so as to volatilise 
the zinc as zinc oxide, which is recovered in the usual way. 
When such ores are treated by the muffle furnace process the 
residues do not lend themselves to the extraction of the 
copper and other metals. See Patent No. 268,201, having the 
date July 22, 1926. 

Copper Alloys . 

M. G. Corson, of Jackson Heights, New York State, U.S.A., 
finds that copper can be rendered incapable of annealing at 
450° C. by alloying it with 0-3 to 2 per cent. of chromium 
or 1 to 6 per cent. of cobalt, quenching at goo to 975° C., and 
then working mechanically. The alloys are particularly 
useful for spring devices which have to withstand a fairly 
high temperature, as in thermoregulators. See Patent No. 
268,200, having the date July 21, 1926. 

The Metallbank und Metallurgische Gesellschaft Akt.- 
Ges., of Frankfort-on-Main, Germany, in two patent speci- 
fications, having the International Convention date April 15, 
1926, describe copper-aluminium alloys whch possess unusual 
strength at high temperatures and are specially suitable as 
bearing metals. They can also be readily hot-pressed. 
According to Patent No. 268,225, copper is alloyed with 
5 to 9'5 per cent. of aluminium, 1 to 6 per cent. of manganese, 
o'r to 3 per cent. of iron and o'r to 3 per cent. of nickel; a 
similar alloy, without the nickel, has already been suggested 
as suitable for turbine blades. According to Patent No. 
268,654, copper-aluminium alloys contain also 1 to 6 per cent. 
of manganese and o’or to 2 per cent. of tin. 

Aluminium 

AccORDING to a patent application by the Aluminium- 
Industrie Akt.-Ges., Neuhausen, Switzerland, aluminium 
is refined electrolytically using a fused electrolyte, but under 
such conditions that both the anode and cathode are in the 
solid state. The double chlorides, bromides, and iodides of 
aluminium with alkali or alkaline earth metals are suitable as 
electrolytes, and the temperature may be from 80 to 600° C. 
according to the salt or salts used. To avoid solution of the 
anode alloy in the electrolyte the former should contain 
sufficient silicon to combine with the iron present. Aluminium 
or other metal cathodes are used. See Patent Application 
265,170, having the International Convention date January 27, 
1926. 


The Metallbank und Metallurgische Ges. Akt.-Ges., Frank- 
fort-on-Main, Germany, find that aluminium and its alloys 
can be freed from impurities such as carbides or calcium by 
treatment with alumina in the dissolved or fused state. Thus 
the alloying of aluminium-silicon with aluminium may be 
effected under a layer of alumina. See Patent Application 
No. 265,563 having the International Convention date Feb- 
ruary 8, 1926. 

According to a patent application by R. Selz, Munich, Ger- 
many, an addition of metals such as copper, nickel, and 
magnesium is made, in the form of a preliminary alloy, to 
aluminium alloys which may contain up to 18 per cent. of 
zinc. Thus 2 per cent. of an alloy containing copper, nickel, 
and magnesium is added to an aluminium-zinc alloy. The 
products may be tempered. See Patent Application No. 
266,720, having the International Convention date, Feb- 
ruary 27, 1926. 

Zinc 

ACCORDING toa patent by P. C. Rushen, London, from the 
New Jersey Zinc Company, U.S.A., zinciferous materials are 
briquetted together with a carbonaceous reducing agent and 
reduced in a vertical retort externally heated. Compared with 
non-briquetted material the whole mass is readily heated by 
convection currents in the gases in the interstices between the 
briquettes without it being necessary to raise the walls of the 
retort to an excessively high temperature. The zinc distils 
from the top, and may be condensed as dust or liquid or 


FIG.1. FIG. 2. 
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269,324 


oxidised and collected as zinc oxide. The furnace may be 
worked continuously or intermittently. Figs. 1 and 2 show 
side and front sectional elevations of a fourm of furnace. The 
retort 10 is surrounded by a heating space 11, enclosed by the 
usual casing 12, 13, 14, having a graphite lining 15. Heating 
may be effected by combustion products or preferably elec- 
trically. In the latter case graphite electrodes 20 are provided, 
the electric circuit being completed through the supports 21, 
and the graphite furnace lining. The charge is introduced at 
28, and the residue removed through the closed chamber 18. 
The zinc vapour emerges through the nozzle 33, and is con- 
densed in the surrounding condenser. See Patent No. 269,324, 
having the date April 10, 1926. 

It is known that zinc sulphate solutions can be freed from 
cobalt—the presence of which is detrimental in separating 
zinc electrolytically—by precipitation with a mixture of 
soluble copper and arsenic compounds. According to a patent 
by R. H. Stevens, G. C. Norris, and W. N. Watson, Broken 
Hill, Rhodesia, this method fails when applied to the removal 
of nickel unless the solution is free from and not in contact 
with organic substances of all kinds, particularly canvas and 
wood, and the tar oils, xanthates, and organic acids commonly 
used in froth flotation processes ; silica and alumina are also 
objectionable. It is preferred to carry out the purification of 
the zinc solution in an apparatus entirely lined with lead. 
See Patent No. 269,776, having the date August 23, 1926. 
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Current Articles Worth Noting 


We give below a brief index to current articles in the technical 

Press dealing with metallurgical subjects. 

A.Loys.—tThe present state of the problem of the fusion of 
allovs. M. Fourment. Rev. Métallurgie, April, pp 
179-193 (in French). 

On the miscibility gap in liquid iron-copper alloys 
A. Miller. Z. anorg. u. allg. Chem., May 13, pp. 231-236 
in German). 

Variations in the mechanical properties of steels and 
alloys with temperature. A. Michel and M. Matte. 
Rev. Métallurgie, April, pp. 200-209 (in French). 

Contribution to the knowledge of Tula (Nvello) alloys 
An investigation of the system Cu, S—Ag,S—Pts._ R. 
Schwarz and A. Romero. Z. anorg. u. allg. Chem., May 13, 
pp. 149-160 (in German). 

CorrRvuston.-—The protection (against corrosion) of aluminium, 
magnesium, and light and ultra-lght allovs. J. Cournot, 
J. Bary, and E. Perot. Comptes Rend., May 16, pp 
1172-1174 (in French). 

The imntercrystalline corrosion of metals. H. 5S. 
Rawdon. Jud. Eng. Chem., May 1, pp. 613-619. 

GENERAL.—The reactions of metals with dry salts at high 
temperatures. B. Garre. Metall. u. Evrz., May, 
Vol. XXIV (10), pp. 230-232 (in German). Reactions 
between solid substances can proceed in the absence of 
liquid or melt on heating the mixture, if by the reaction 
heat is set free. The reactions proceed to complete 
exhaustion of the original components. The possibility 
of practical application of the phenomenon is discussed. 

The action of salts on metals. T. Peczalski. Comptes 
Rend., May 16, pp. 1159-1161 (in French). 

The value of the uniformity of brasses in foundry 
products. F. Doerinckel. Continental Met. Chem. Eng., 
May, pp. 131-134 (in English). 

The embrittlement of boiler plate. S. W. Parr and 
F.G. Straub. Ind. Eng. Chem., May 1, pp. 620-622. 

The determination of the temperature of the com- 
mencement of recrystallisation. G. Tammann and W. 
Salge. Z. Metallkunde, May, pp. 187-188 (in German). 

Iron.—The production of cast iron and synthetic pig iron in 
the electric furnace. H. Stamm. Continental Met. 
Chem. Eng., May, pp. 135-138 (in English). 

Carbon and silicon in cast iron. A. E. 
Foundry Trade ]., May 12, pp. 397-399. 

The heat treatment of grey cast iron and semi-steel. 
O. W. Potter. Foundry Trade J., May 5, pp. 371-374; 
May 109, pp. 413-416. 

MaGNETIC PRopERTIES.—The influence of cold-hardening 
and of annealing on the magnetic properties of thin 


Allinson. 


wires of ifvar, iron, and steel. C. Biéler-Butticaz. 
Arch. des Sciences, Jan.-Feb., pp. 32-51 (in French). 

The nature of the magnetic transformation of iron. 
F. Wever. Z. anorg. u. alig. Chem., May 13, pp. 193-202 
in German). 

Magnetism and crystal structure in manganese- 


aluminium-copper (14-10-76 per cent.) alloys. F. Heus- 
ler. Z. anorg. u. allg. Chem., March 14, pp. 159-160 (in 
German). 

SINGLE METALS 
G. J. Petrenko. 
in German). 

The building up of structure and the formation of 
surfaces in poured copper. P. Sieber and L. Katterbach. 
Z. Metallkunde, May, pp. 177-186 (in German). 

STEEL.—Contribution to the study of the deformation accom- 
panying the heat treatment of steel. A. Portevin and A. 
Sourdillon. Rev. étallurgie, April, pp. 215-233 (in French). 

The cause of the instability of nickel steels. C. E 
Guillaume. Arch. des Sciences, January-February, pp. 
5-15 (in French). 

The importance of cementite. R. G. Guthrie. Tyvans. 
Amer. Soc. Steel Treating, March, pp. 341-354. Gives 
reasons for the view that the condition of cementite is of 
great importance, and that in low carbon steels which are 
not to be subjected to hardening it is desirable that the 
cementite be in the spheroidal form, but that in high 
carbon steels which are to be hardened it is desirable to 
have the cementite in lamellar form. 


The question of the polymorphism of zinc. 
Z. ancrg. u. allg. Chem., May 13, p. 251 


The fatigue strength of hard steels and their relation 
to tensile strength. J. M. Lessells. Trans. Amer. Soc. 
Steel Treating, March, pp. 413-424. An application of fine 
extensometers to the measurement of elastic properties 
is made in connection with tensile properties. The rela- 
tion between tensile strength, Brinell hardness, and 
endurance limit is discussed, and it is shown how residual 
stresses present in the material may influence such a 
relationship. The superiority of medium carbon steel in 
gear application is shown by the results obtained. 

Facts and principles concerning steel and heat treat- 
ment. XI. H. B. Knowlton. Trans. Amer. Soc. Steel 
Treating, March, pp. 450-463. Considers the influence of 
chromium on properties of steel. Guillet’s diagram show- 
ing the structural composition of steels of varying chro- 
mium and carbon contents is discussed. The composition, 
properties, uses, and methods of heat treating a number 
of types of chromium steel are described. Stainless steel 
and the principles of corrosion are briefly considered. 

SystEMs.—The binary system manganese-zinc. C. L. Acker- 
mann. Z. Metallkunde, May, pp. 200-204 (in German). 

The ternary system silver-tin-copper. W. Guertler 
and W. Bonsack. Z. anorg. u. allg. Chem., May 13, pp. 


22-30 (in German). 





Commercial Intelligence 


The following ave taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
ts also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 


BRITISH PLATINUM AND GOLD CORPORATION, 
LTD., London, E.C. Registered May 6, {£1,000 and {150 


debenture stock, part of £50,000; general charge. *£15,000. 
January 14, 1927. 

EBBW VALE STEEL, IRON, AND COAL CO., LTD. 
Registered April 21, charge to bank; charged on 1,715 
railway wagons. *£573,000 to secure bank overdraft, £781,200. 


July 13, 1926. 

MONDEGO VALLEY TIN SYNDICATE, LTD., London, 
E.C. Registered April 14, £10,000 debentures (filed under 
section 93 (3) of the Companies (Consolidation) Act, 1908), 
present issue £7,000; general charge (subject to prior debs.). 
*£45,000. December 2, 1926. 

SHEEPBRIDGE COAL AND IRON CO., LTD., Chester- 
field. Registered May 3, £950 debentures part of £750,000 ; 
general charge (except uncalled capital and certain property). 
*{582,350. October 12, 1926. 

TREDEGAR IRON AND COAL CO., LTD., London, E.C. 
Registered May 6, £140,500, £3,200 and £800 debentures, part 
of amount already registered; general charge. *£3,300 old 
series, £400,000 new series. August 13, 1926. 

WOLSTANTON, LTD., near Shifnal, ironmasters. Regis- 
tered April 28, £41,200 debentures part of {100,000 ; general 
charge. *{£40,000. May 3, 1926. 


Satisfaction 

PALMERS SHIPBUILDING AND IRON CO., LTD., 
Jarrow-on-Tyne. Satisfactions registered April 13, £57,620, 
outstanding July 1, 1908; and £3,200 and other moneys 
registered June 9, 1913. 





A Recent Appointment 
Mr. E. H. Lewis, formerly works manager of the Glasgow 
Iron and Steel Co., Ltd., Wishaw, has been appointed 
general manager to the company, in succession to the late 
Mr. Macaulay. Mr. Lewis was for four years president of the 


West of Scotland Iron and Steel Institute, and has been at 
Wishaw since 1914. 
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In simple evaporation most of the heat 
passes into the vapour, and so is lost. 
By passing the vapour through heater 
elements in further evaporators working 
under reduced pressure, further heat is 
used evaporating at a lower tempera- 
ture. This is the multiple stage effect. 


In the VAPOUR COMPRESSION EVAPORATOR 


ANT 


explained 


the bulk and cost of successive stages 
is avoided, and even greater efficiency 
is obtained. 
compressed. 


The primary vapour is 
Thus its temperature is 
raised. It then heats an element 
in the same vessel, causing further 
evaporation. ‘Thus the original heat is 
circulated, enabling dilute liquors to be 


evaporated with remarkably little fuel. 
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for their 


Barrels, Sacks 


and Casks 


Also 


Cotton Bags 
W. H. FELTHAM & SON 


Imperial Works 
TOWER BRIDGE ROAD 


LONDON, S.E.1. 
WORKS 


LONDON AND MANCHESTER 


FELTHAMS'’ 


COTTON 
LINERS 





























Heit sh made Collapsible Gubes, Sprinklers and 
Composition Stoppers. manufactured, by 


THE MFG NEW SOUTHGATE, 
GOY, LONDON, N.11. 


— $$ = ——<————==== 
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Eliminate 
| Transport 


losses 
by using 


UNO CONTAINERS 


Made on the Lamination Principle 
NO SIFTING NO CAKING 
STRONGEST LIGHTEST CHEAPEST 


Write for full particulars to 


UNO PRODUCTS 


35-40 Ladbrook Road, South Norwood, S.E.25 
(he 6 i SS A ae eS 

















HURRELL HOMOGENISER 


Patent 214308 
HIGHEST EFFICIENCY 
MODERATE COST 
EXTREME EASE OF 


















Emulsifications 


and Minute 


Disintegrations INSTALLATION 
in liquid LINED WITH MONEL 
, METAL OR 

suspensions OTHER 


ALLOYS 


AUTOMATIC 

CONTROL {£ 
OF RATE OF 
TREATMENT 


SELF 
CLEANING 


FULL 
PARTICULARS 
FROM 


G. C. HURRELL & Co., ee 1116 
Old School Works, Woolwich Rd., Chariton, $.E.7 
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CALEDON OLIVE 3G. 
CALEDON OLIVE 2B. 


Four new products giving pleasing shades 
of grey and olive, with excellent fastness 
to light and very good level dyeing pro- 
perties, but not recommended for goods 
which have to withstand a full bleach. 


Grangemouth and Carlisle 


SCOTTISH DYES, LTD. 


see 
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Sebe 
sebe 
see 
sebe 
Sehe 
Sebe 
sede 
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Sebe 
ee 
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Successful conversion of Heat Energy in Fuel into Mechanical Energy in Steam 
depends upon correct Temperature Gradients, which can only be measured by a 


complete installation of PYR OME TERS 


One of many Foster 
Instruments specially 
designed for Power 


Plants 


Catalogues from 


Dept. C 





FOSTER INSTRUMENT CO. 


— 





Embodies ~“‘Resilia” 


Patent construction 
combining Robustness 
with Accuracy 


ahem « 
Fe 


Telephone 
Letchworth 26 











Letchworth, Herts. = 
THE PYROMETER PEOPLE wie 
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Established 1792. 


CHARLES TENNANT & CO. L*° 


Chemical and General Merchants, Exporters and Importers 


DUBLIN. GLASGOW. _ sBELFasT. 





CAUSTIC POTASH - CARBONATE of POTASH - SULPHUR - WAXES 
FERTILISERS - FORMALDEHYDE ~« INTERMEDIATES ~« GUM ARABIC 


Prices on application to— 


Telegrams: “ Tennant, Glasgow.” 93 West George Street, GLASGOW. Telephones: 6618 & 6619 Cent. 
Code: Western Union (Universal and Five Letter Editions), A B C (5th Edition), Lieber’s, Private 





































FAs Miller’s 5S 


Steel Drums 


Guaranteed tight and abso- Y 
lutely leak proof under [[/ 
ordinary usage. v i 
Individually tested before 
leaving works. 


They are parallel sided—thus 
" : y. pack into ship's hold in mini- 
ae gee mum space, and the weight 
me, i gee: . being much less than a wooden 
barrel a considerable saving in 
freight is secured. C= 


By using MILLER’S STEEL | 
DRUMS cooperage charges Me 
are entirely eliminated and 
insurance considerably reduced. 
Please send now and obtain 
prices for future reference. 


MILLER'S STEEL DRUMS, LTD. 


Telegrams: Moorpark Works Winiow : 
aaien RENFREwW. “120, 


Renfrew." 


SQQQNNW 
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Steel Drums—for Export 





























SUGAR of LEAD 


White, triply refined; Needles, and large 
and small crystals ; Brown, dark and light, 
in lumps and ground. 


le.egrams 


Specialists in Research Apparaius 
of every description for 
Factories, Laboratories, 
and 
Universities 





hold stocks 
of all leading 
makes of Beakers, 


Flasks, Porcelain, Ther- 


Offered at Cheapest Prices 
CHEMISCHE u. METALLURGISCHE WERKE 


—_—_— es se eee —— = oa 





ERZ ; Germ : mometers, etc. 
H & Co., G.m.b.H., Siegburg, any el Try the “all glass” Buchner Funnel 
1425 Try the “all quartz” Filter Crucibles 








“ Soxlet,’’ Manchester 
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THE BURCKHARDT ENGINEERING WORKS 


26 Victoria Street, S.W.1 


ea 
ae y 
& a4 
sete 


for all purposes 


Works: Basle, Switzerland 


VACUUM PUMPS 





Two-Stage Slide-Valve Vacuum Pump. 


Prompt delivery of standard sizes 
Complete plants for the compression and liquefaction of air and gases 





CRUCIBLES 
: ore - 
CAPSULES 


SOT Thess 


JOHNSON 


MAT THEY 
Write for Illustrated ‘List :— &. CO. LTD. 


‘!Platinum, Gold, and Silver.” 73 - 8&3 


HATTON GARDEN 
LONDON E.C.| 
























_nnsown™ 
85°,, MAGNESIA COVERINGS 
PLASTIC - SECTIONS - SLABS 





THE WESTERN CHEMICAL CO. (PAISLEY) Ltd., SANDYFORD WORKS, PAISLEY 











viii The Chemical Age June 25, 1927 





WHEN YOU ARE CONSIDERING PLANT 


ESSENTIAL OIL EXTRACTION 
OIL DEODORISING 


for 


FATTY ACIDS DISTILLATION 
SOLVENT EXTRACTION & RECOVERY 


TURPENTINE DISTILLATION WATER DISTILLATION & EVAPORATION 
HUMIDIFYING AND AIR CLEANING 


Write direct to: 


WIDNES FOUNDRY (1925) LTD. 
38 VICTORIA STREET, LONDON, S.W.1 Established 1841] WIDNES, LANGS. 


Telegrams : “ Vilvalle, London.” Telephone : 3199 Victoria 














FILTERPRESSES 


WEGELIN & h UEBNER, Ltd. 
Established M 1869 

AIR COMPRESSORS } Sole Agent for GREAT BRITAIN: 

MONTEJUS i a IN 

DIAPHRAGM PUMPS G. R. L. CA 4 

for Acids and Ss 56 ALDERMANBURY 

Sandy Liquids LONDON, E.C.2 


ESTIMATES GIVEN FCR DRYING APPARATUS 
ARTIFICIAL SILK FACTORY EQUIPMENT, AGITATORS, &c. 














DISTILLED WATER 


Brown's Stills are perfectly auto- 
matic. Can be run night and day 
without attention. Patented in U.K. 


and Continental Countries. 
Extraordinarily efficient and eco- 


nomical. Made for gas, steam, oil 
or coke fire heating. 





Full particulars and prices 
free on application. 


BROWN & SON, weiner sie, tatowey, N10 








Smallest lightest and cheapest 
wind-sifter inthe world! 

Fine separation without metal 
- or silk gauze for finer requirements 


Do you already know our 

“CRAMM MILL”? It can be used 
fo] mela lalelialeMeslh <iale Mi cal—1-lel isle 
late Bia t= e—-l-le-bele gob mel leh alelet) 


All in one machine! 
CRAMM-MUHLEN-GESELLSCH. BERLIN - NEUKOLLN. [5 








For EFFICIENCY and ECONOMY— 
use PYREX 


Because of its superior strength in resisting 
heat and rough usage, PYREX is the ideal 
laboratory glassware for schools, colleges and 
industrial institutions. 

Its resistance to heat is remarkable, as it 
does not soften below 750°C. Its ability to 
withstand sudden cooling may be proved by 
heating a PYREX Glass Rod to 300° C., and 
then plunging it into cold water. 

PYREX is highly resistant to alkali carbon- 
ates and caustic alkalis, and is far superior 
to other glasses in resistance to water, acid, 
ammonia and phosphoric acid. The danger 
of contaminating liquids in contact with it 
is reduced to a minimum. 

PYREX is stocked by all reliable dealers in 
laboratory apparatus. 

Iffustrated Catalogue and N.P.L. Report sent 
on request. 


MANUFACTURED BY 


JAMES A. JOBLING & Co., LTD. 
Wear Flint Glass Works - SUNDERLAND. 

















WELLS’ REMOVABLE BUNG POUR 


PATENTED. 





For Emptying Casks 
without Pump, Tap, opr 
Stillage. 


Instantly Applied and 
Removed, All Waste 
and Mess Prevented 

Made in Iron or 
Gunmetal. 


A.C. WELLS & Co., Ltd., 108¢, Midland Rd., London, N.W. 
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| TEST ONE FREE |: we CIRCULATOR: 


(Patent) 


Sowiee | "THE Superfine Grinding Mill 
out of order | = ~ 


and require | | Liquid Paints, Paste Distempers, 








WWI WN 





Effective at any 
variation of 
steam pressure. 






replacement. 

NEWTON STEAM | Pulp Colours, Emulsions, 

| parapets } | : Colloidal Suspensions 

ane eee . j and 

No steam 
ices oe DRY POWDERING 
portionate to excessive heat | 
losses. 


steam pressure. 


SIMPLE CONSTRUCTION. NO MOVING PARTS. EASILY FITTED. | 
ALSO ACTS AS A NON-RETURN VALVE. LONDON MADE. 


The Telechron Electric Transmitter Co. | 
53 VICTORIA STREET, WESTMINSTER 


’Phone: Victoria 3512 | 


i TT. 
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CROSSLEY BROTHERS ; ‘ 
GRID WORKS; BISPHAM, LANCS png on 
MakersTfof Best Quality Grids for : 
Parthere, Scrubbers and Washers Patentees and Sole Manufacturers: 
Engineering Woodwork of alljkinds D. 
Telegrams : ‘‘ Crossley, Bispham.” Telephone : 1339 Blackpool FOLLOWS & BATE, L* et Manchester : 
HN A is 














Unlike Ordinary Packing— 


“S.E.A. RINGS” do not act as a continuous 
brake. They only work on the power stroke, and 
rest without work on the return stroke. 


That’s why they SAVE YOUR MONEY. 


RONALD TRIST 6 COLID 


56, VICTORIA STREET, WESTMINSTER. S.W.1 
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HIGH TEMPERATURE 
HEATING 


by 


OIL CIRCULATION 


(Merrill Patent) 
up to 


600° Fah. 


A great number of plants are installed 
and working satisfactorily, Many 
repeat orders have been received. 


Evaporator & Engineering Co. 
KESTN ERS: Grosvenor Gardens, Ltd. 
LONDON, S.W.1 

















BABCOCK & WILCOX, L® 


Engineers and Contractors 


Have installed 


900,000 horse-power 
Water-Tube Steam Boilers 


in connection with the 


CHEMICAL INDUSTRIES 


COMPLETE STEAM RAISING PLANT 


CONVEYORS AND ELECTRIC CRANES 
FOR THE ECONOMICAL HANDLING OF MATERIAL 


FULLER MILLS FOR POWDERED COAL 


Catalogues on Application. 





Head Offices : 
BABCOCK HOUSE, FARRINGDON STREET 


LONDON, E.C.4 
Principal Works: RENFREW, Scotland 


























SINGLE BLADE MIXING MACHINE 


BAKER PERKINS LTD. 


SPECIALISTS in 
MIXING MACHINERY 
& MIXING PROBLEMS 


Our “SINGLE BLADE” Machine 


is invaluable for mixing materials which 
offer only a light resistance and do not 
call for sucha powerful construction as 
our double-bladed ‘“‘ UNIVERSAL” 
Kneading and Mixing Machine. The 
“SINGLE BLADE” is made either 


with a tilting trough (as illustrated), or 
with a fixed trough with bottom outlet. 














Telegrams: 





tse.» WESTWOOD WORKS, PETERBOROUGH. *"%"* 
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These reagents 
from Greenwich, England 
save time: 
and increase accuracy 

in analytical Work. cece en 


OFNOLITE is the new gravi- SOFNOLITE, packed in 1 Ib. bottles, 











metric CQO, absorbent which re- costs only 3s. 6d. per Ib. (carriage 
places messy, fragile Potash Bulbs. abroad extra). British—cheapest—best. 
It is a simple matter to fill a U-tube We are the actual makers of a 
with dry, granular SOFNOLITE;; the full range of the newer acidimetric 
colour change shows when absorp- indicators for greater delicacy and 


tion is complete, and the results are accuracy than is possible with Methyl! 
absolutely reliable. There is no loss Orange and Phenolphthaléin. Our 
of moisture during use—no following booklet, ‘‘Indicators for Accurate 


drying tube Titration,” shows the advantages of 
is needed— these modern indicators. We shall be 
thus you save pleased to send a copy, post free, to 
a weighing. any Chemist. 


UR manufactures include :— 
Soda-lime (with and without 
catalysts; Sofnolite ; Indicators— 
Sofnol Indicator No. 1, Sofnol Indi- 
cator No. 2, Thymol Blue, Bromo- 
Thymol Blue, a-Naphtholphthaléin, 
o-Cresolphthaléin, Diethyl Red, Methyl 
Red, Ethyl Orange, Methyl! Orange, 





e = i 

Get “ b Phenolphthaléin, Phenosaffranine, etc. 

free 00 s Water Testing.—Sofnol Special Soap Powder and 
S. 1 ‘‘ Sofnolite.’ ve Solution, and other reagents for water testing: 
&.2 Bh -~ a Special Apparatus which greatly simplifies this 
S. 3 ‘* Soda-lime.”’ x work; The Sofnol Syphon Burette. All of these 
S.4 **Water-Testing,” a are described in an interesting series of free 
S. 5 ‘Calcium Hydrate. booklets. Let us know now which of these we 
S.6 ‘‘The Chemistry of Water Softening.’’ shall post you. 


Sofnol 


WESTCOMBE HILL”? 
cans Os 
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WOOD VAIS & IANKS 


SPECIALISTS SINCE 1766 





WOOD VESSELS FOR LIQUIDS SUITABLE ei 
FOR ALL TRADES, 50 to 150,000 GALLON 
CAPACITY. 
x x= 
DYE VATS & TANKS oF aLL DESCRIPTIONS. 
x x & 


VESSELS FOR CHEMICAL WORKS IN ALL 
SIZES AND SHAPES. 


28 8 
LEAD LINED TANKS WITH PROPERLY 
BURNT JOINTS. 
= x* xX 
CIRCULAR BOILING VATS, WOODEN 
PRESSURE VATS, VACUUM BOTTLES, etc. 
= + x 


HIGH CLASS RELIABLE WORK. 








CARTY & SON, LIMITED 


Harpers Roap, Peckuam, Lonpon, S.E.15 
Telephone : NEW CROSS 1826 























= 








COOK HYDRAULIC 
TEST PuMP 








—— 


‘ a = ’ 
Rn = 
} 





RADIUM 


DELEPINE CENTRIFUGE ELECTROSCOPE 








COOK 
HIGH PRESSURE 


GAS COMPRESSOR STAN DARD 


SPECIALITIES 


Enquiries SCHAS. W. COOK & SONS 


(Late CHAS. W. COOK, LTD., MANCHESTER) 


Send for ASHBY-DE-LA-ZOUCH, LEICS. 


Booklets ESTABLISHED 1896 





SCIENTIFIC ENGINEERING 


PLANT FOR SPECIAL PURPOSES DESIGNED AND CONSTRUCTED 





MAHLER -COOK 
BOMB 
CALORIMETER 











Telephone: 
57 Ashby 
Telegrams : 
Royal, Ashby- 
de-la-Zouch cooxK 
AUTOCLAVE 





DELE PINE 





FREEZING MICROTOME COOK STEAM METER |. ELECTRO MAGNET 





COOK 
ELECTRIC FURNACE 
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THE IDEAL ———7 can 
COMMERCIAL 


TRAVELLERS 


THE CLYNO METHOD :— 
MEANS MORE BUSINESS DURING}THE 
WEEK, AND— 





























THE USUAL METHOD :-~- 
Confusion, inefficiency and bad 
impression. 


Price 


§ ZO 


COMPLETE 














The Clyno Dual Purpose Saloon, ready at five minutes’ 
notice for work or play, will increase your enjoyment of 
both. It will undoubtedly increase your business too, 
because it will make a good impression on your pros-~ 
pective buyer, indicating to him that you are ahead of 
the times. 

Driving a Clyno is child’s play, because the right hand 
gear change is exceptionally easy, the steering remarkably 
light, the four wheeled brakes fully efficient, and the engine 
will pull your car anywhere with astounding ease. Petrol 


and oil consumption, and maintenance generally, is re- —PLEASURE 
markably low. DURING THE WEEK-END. 


She New 


CLY NO 
DUAL PURPOSE SALOON CAR 


COUPON. 
| 
| 

















Send a postcard to the Clyno Eng. 
Co. [1922] Ltd., Wolverhampton, for 
special Illustrated Folder and Copy 
of The Great Highway, post free. 








THE CLYNO ENGINEERING CO. [1922] LTD : WOLVERHAMPTON 
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FOR IMMEDIATE DISPOSAL 


PERFECTLY NEW. 
Two 90-b.h.p. Two Cylinder, Semi-Diesel, 


Crude Oil Engines, Direct Coupled to 
Two 60-k.w. Compound Wound, 220 Volt. 
d.c. Cenerators. 

Both sets have been run for official test purposes only. 
Fuel Consumption, *455 lb. Crude Oil per B.H.P. per hour. 
Offers invited for both sets as now standing, or dismantled, 
and packed, f.o.r., f.0.b., or cif. 

The First Reasonable Offer _will_be accepted subject to the 

' Sets being unsold. or ee 

THE BRITISH ROTARY FILTER CO., L™® 
76 Victoria Street, Westminster, London, S.W.1 
‘Phone: Victoria 9450. ‘Grams: “ Rotaryfilt, Sowest, London.” 




















BONE ASH The business man who declares he 


has no time to read his trade papers 


PUREST AND FINEST convicts himself of not having time to 


a Highest Percentage of ante “— his own ances efficiently. 
Tricalcic Phosph It is his duty to himself and to 
ricaicic Fhosphate his fellow-members of the trade to 


keep himself posted on all matters 
connected with his industry. 





THE PURE BONE PHOSPHATE & CHEMICAL CO., Lrp. 
BEACON HILL, NEWARK, ENG. 




















Sotip Drawn STEEL 
CYLINDERS FOR THE 
SToraGe oF OxycGen 


Hy DROGEN, 
NiTROGEN, 


Coat Gas, 
METHANE, 
SutpHurous Acip 
Carsonic Acip 
Nitrous Oxipe, 

AMMONIA, 
F CHLORINE, 
PHOSGENE. 
AceTYLeNE, 
E-vrc.. Gre. 


















tte | tRCTEDEIEL Date 
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Laboratory 
OVERALLS 


AISLEYS has remained the acknow- 

ledged Premier House for Overalls for 

over 50 years. There are overalls for 
the Laboratory the quality of which you 
can confidently rely upon. 


Blue Wool Serge Coats, Acid Proof. 
Moderately priced at 15/ 9 


White Drill Coats, 3-length, thoroughly 7 1 1 
well made. Moderately priced at / 


Blue and Khaki Drill Coats, 3}-length, 
Made for hard wear. ‘ 6 


Moderately priced at 


Paiste 


82 JAMAICA STREET, CLASCOW, C.1 

















"KAMFORITE 


Destroys 
all 


Soil Pests 


WHOLESALE 
MERCHANTS 


should write for particulars, 
prices, and trade terms to : 


HENSMAN BROS. 
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Chemicals & Reagents direct 
from the Manufacturer 


In buying Judex Chemicals and Re- 
agents which are manufactured by us 
under stringent observation you get the 
benefit of rock bottom prices. 


More important still is the unique 
quality of Judex products, which are 
absolutely reliable for all analytical 
research and laboratory practice. 
Supplied at competitive prices in large 
or small quantities. 


THE GENERAL CHEMICAL & PHARMACEUTICAI 
CO., LTD., Cuurcu Roap, WiILLEspeN, LONDON. N.W.1 


Telegrams: Chemipharm, VW 


CHE MICALS 





ey 








Dept. C.A. 
Chemical Works and Mills 
HORNCASTLE, LINCS 














Laboratory Equipment 


FLASKS, BEAKERS,’ EVAPORATING DISHES, 
FUNNELS, CRUCIBLES, DISTILLATION FLASKS, 
CONDENSERS, MEASURING 
CYLINDERS, PIPETTES, 
BURETTES, THERMOMETERS, 


HY DROMETERS, SPECIFIC 


GRAVITY BOTTLES, WEIGHING 


BOTTLES, TEST TUBES, ETC. 











+=) 




















Special Apparatus for 


FAT EXTRACTION, GAS ANALYSIS, ARSENIC ESTIMATION, 
VISCOSITY DETERMINATIONS, FLASH POINTS, Etc. 


BALANCES & WEIGHTS, CALORIMETERS, POLARIMETERS, 
NITROMETERS, MICROSCOPES, REFRACTOMETERS and 
TINTOMETERS, Etc. 


JAMES WOOLLEY, SONS & CO., Ltd. 


Chemical and Scientific Apparatus and Laboratory Furnishers 
76, Deansgate, MANCHESTER 
CATALOGUE ON APPLICATION 
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INSTITUTE OF CHEMISTRY 
GREAT BRITAIN &IRELAND 


Founded 1877. Incorporated by Royal Charter, 1885. 


EXAMINATIONS for the Associateship and Fellowship are held 
in January, April, and September. Application forms may be 
obtained from the Registrar. Other particulars will be forwarded 
to Candidates whose applications are accepted by the Council, 
and who intend to present themselves. 


REGULATIONS for the admission of Students, Associates, and 
Fellows: Gratis. 


APPOINTMENTS REGISTER.—A Register of Chemists who 
are available for appointments is kept at the Office of the 
Institute. The facilities afforded by this Register are available 
to Companies and Firms requiring the services of Analytical, 
Research, and Works Chemists, and to Universities, Colleges, 
Technical Schools, &c., requiring Teachers of Chemistry and 
Techrology. 





All communications to be addressed to the Registrar, The Institute 
of Chemistry, 30, Russell Square, London, W.C.1. 


| JOHN WARDALE & CO., 


_ Ltd. 


53 Gray’s Inn Road, 
LONDON W.C.1 
Telephone: MUSEUM 1766 


se 





Manufacturers of Chemical, 
Steam Pipe, Bitumen, and 
all kinds of Thermometers. 
o 

APPLICATION. 








PRICES ON 











J. M. COLLETT & CO., LTD., 


GLOUCESTER +: ENGLAND. 
SULPHUROUS ACID 
SULPHITES, BISULPHITES 


ano METABISULPHITES 
HIGHEST PURITY FOR USE WITH FOOD PRODUCTS 


Bxport Agents :—BRYOK, ROBARTS & Oo., Ltd, 48-45, Gt. Tower St, E.C.3 








PHOSPHATE or SODA 


(Neutral & Tri-Basic) 
Ask for Samples and Prices 


PERRY & HOPE, Ltd, Forth & Clyde Chemical Works, NITSHILL, near GLASGOW 
Telephone: “ Giffnock 414 "* (2 lines) Telegrams: “ Perryope, Nitshill 

















For those associated in any way with the Elec- 
trical Industry, the most reliable medium is 


THE “BLUE BOOK” 


Electrical Trades’ Directory 
and Handbook for 1927 


45th Edition NOW READY 





extra (Inland) 
; oad) 


Price 25/- net. Postage {f-i 








ERNEST BENN, LIMITED, Bouverie House, 154 Fleet Street, E.C.4 


| CLAY 
|| COMBUSTION 
_ BOATS J. PRESTON 
— 208 West Street 
si SHEFFIELD 
Laboratory Requisites of every description. 
Stock for immediate delivery. 
18 y 6 Telephone Telegrams 
per gross Sheffield 20101 “ Scientific "’ 
= Samples sent on application gemma 















































CANVAS, FABRIC, 


Beiti ; .lyres, Tents 
i yg oye A 


For 
Packing. ' 
| various purposes. << 








JAMES STOTT, 
at, Limuted, 
Cotton Spinners and 
Manufacturers, = 


OLDHAM. ENGLAND. 
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Bailey Boiler Meters 


Record on One Chart 
Both Steam & Air Flow 











STEAM FLOW 


Recorded as a red line. 


Integrator Mechanism if required, 


AIR FLOW 
Recorded as a blue line. When boiler 
is generating steam at a maximum 
efficiency this blue line coincides with 
the red steam line, regardless of load 
fluctuations. 


A Reliable Guide to the Fireman which 
enables him to run the Boilers 
at maximum efficiency. 


Bailey Steam Flow 
Recorders 


Record and Integrate Steam Flow 


SUITABLE FOR MEASURING STEAM 
FOR PROCESS AND FACTORY USE 





Ascertain Your Steam Costs by Installing 
these meters. 


INDUSTRIAL COMBUSTION ENGINEERS LTD. 
31-37 WYBERT ST., LONDON, N.W.1 


Telegrams : *Phone : 
“ DUSCOM, EUSROAD, LONDON.” MUSEUM 7604 
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TORR: 


_’~ The DORR SAVE-ALL 
=== for PAPER MILLS 


| (tid © ORE and moreattention is being paid 

|i —= in this country to the question of 

+ Mm | stream pollution, and where prevention of 

——_ a _ 4 HH | this nuisance can be coupled with recovery 
4 























of valuable material, as in paper making, 
highly efficient operation is imperative. 


{thy ae Sa The DORR SAVE-ALL fills the need. The 
: in machine requires a fraction of a_horse- 
power only for running, and demands no 
a 1 skill, and a minimum of attention while 
SSS po working. 


Qo Let us investigate your problem. 


_ THE DORR COMPANY LIMITED, Engineers, 
| 16, SOUTH STREET, LONDON, E.C.2 





= 
/ 


Telephones: Clerkenwell 1057, 8136 Telegrams : Cyandormac, London 












Liquid Carbolic Acid BALLOON Liquid Ammonia. 
fi ong hei cl Prussiate of Potash. 
‘rysta Scasbotic Act Prussiate of Soda. 
Disinfecting Fluid Bleaching P. Powder 
Green Oil. Pach, 

Pyridine. Distilled Tar. 
Black Varnish. Creosote 
Anthracene. Teleske. 


Sulphate of Ammonia 
(Min. 21% Nitrogen guar.) 


Solvent Naphtha. 


Ze GAS LIGHT & COKE CO 


DAUNTSEY HOUSE, FREDERICK’S PLACE, OLD JEWRY, E.C.2. 


Telephones: CENTRAL 9362, 9368, 9364. Telegrams: (Inland) Blangus, Thread, London.” (Foreign) ‘* Blangus, London.” 
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8 2 ee eee 
Anglo-Scottish Chemical Co. Ltd. 


BANK OF SCOTLAND CHAMBERS, 20 RENFIELD STREET, 
GLASGOW, C.2 
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» tar Products 


PITCH, COAL TAR, CARBOLIC ACID, CRE- 
SYLIC ACID, HIGH BOILING TAR ACIDS, 
CREOSOTE, NAPHTHALENE, NAPHTHAS, 
BENZOL, DISINFECTANTS, INTERMEDIATES Telephone: Central 8030 Telegrams; “ Askol, Glasgow" 

C.IL.F. Quotations on Application LONDON OFFICE: 83 CANNON STREET, B.C.4 


Warrington Chemical & Drug Co., Ltd. 
Paddington, nr. Warrington 


Telegrams—"' Salicim, Warrington.” 


PARA AMIDO PHENOL 
+<jd-resisting Floors 


ak, thc —4-4ee 
iit ankKs 
ae ae 


RODORITE is a new form of Concrete in which the Port- 
land Cement is replaced by specially prepared patent pitch. 


























i RODORITE is resistant to practically all acids, even to 
mre Sea Hydrochloric Acid of any strength. Recent Official tests 

St h7 . on Standard material gave crushing strengths of over 
a ee 6,000 Ib. per sq. inch. 


PRODORITE 


THE NEW CONCRETE 
RODORITE flooring is laid on any ordinary 


foundation such as concrete about 2” thick. 
The finished flocr presents a fine solid aspect 


mh —— with excellent wearing qualities and non-slip 
— ae surface. @1, PRODORITE is: Non-Corrodible 
~~ Non-Porcus Non-Conductive. 


sae ~~. «, Prodorite Limited 


London Office : Cecil Chambers - Strand, W.C.2 


hone: Chancery 7671 


whe re —_~ j Head Office and Works: Prodorite Ltd., Eagle Works. 
ow as “ : ae ‘ "Tbe - Wednesbury - Staffs, 


Phone: Wednesbury 306 
Telegrams: Prodorite, Wednesbury 


FURFURAL 


Great Price Reduction : : 























A few years ago 
Furfural was a 


We can now supply 














Commercial 
Furfural (98-99 % 
purity) in from r-b. 


tins, for experi- 
mental purposes, to 
5001b. drums. 
Write us for prices 
or for specific in- 
formation. 





We will be pleased to send chemists (post paid and 
free) a booklet giving in convenient form information 
concerning the uses of Furfural and its derivatives, 
also an extensive bibliography that will be of great 
assistance to research workers. 

ADDRESS : 
QUAKER OATS, Ltd., 11 Finsbury Square, LONDON, E.C.2 
OR Miner Laboratories: South Clinton Street, Chicago, U.S.A. 


laboratory curiosity 
—high in price. To- 
day by our recent 
great price reduction 
we can offer Furfural 
in large quantities 
at prices which make 
it one of the 


i cheapest aldehydes. 

















_J 
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The “DEHNE” FILTERPRESS 


Over 25,000 supplied 








With iron, wooden or gun- 
metal plates. 

With thorough-extraction sys- 

tem for washing the pressed 

cakes free from soluble matter. 

. Specially deep corrugated fil- 

tering surface, thus ensuring 
free filtration. 


THE PRESS WITH 65 YEARS EXPERIENCE BEHIND IT 
PLUNGER PUMPS for all purposes 
Other | DIAPHRAGM PUMPS for‘acid or gritty liquors 
3... 4 FILTERCLOTH WASHING MACHINES 
Specialities | LIGNUM-VIT PLUG TAPS 


FILTERCLOTHI (cotton, wool, camel-hair, etc.) 
Write forfCatalogue No. 41 to: 


_ THE PREMIER FILTERPRESS CO., LTD. sconckte:*tonox. ca" 























Steam Pans from Stock 





The Aluminium Plant & Vessel Co., Ltd., Wandsworth, S.W.18, 
begs to announce that it holds a stock of Steam Pans, both in 
aluminium and copper. Aluminium standard pans are made either 
fixed (as in illustra- tion) or to tilt, and 
are of 40 gallons capacity and suitable 
for 40 lbs. working steam pressure per 
square inch. Particu- lars of Copper and also 
Stainless Steel Pans given on application. 
This latest service of the Aluminium 
Plant & Vessel Co. is greatly appreciated. 


ODOoOoDoOoOoOoOoOoOoOoOoOoOoOOOODOOOOOOoOoOoOoOoOooU 








OOOOOOOODOOOONRDOOOOoOoOnnoOoOoOoOOooOoOoOooOooooononoo0noo 
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RITISH UILT | LIVERS” 
Ss / \ 
RN N 
WHY NOT INSTALL AN 99 
: “OLIVER” 5 
bs ». 
The Continuous Automatic Filter for Wash- 
! ing and Dewatering all kinds of Cake in 
a more than Ninety Processes in every In- BN 
dustrial Country in the World. 
Among the principal uses of the “ OLIVER 
may be mentioned the following few : 
. Filtration of Slime in Cyanide Plants, Dewatering Con- wn 
iy centrate in Oil Flotation Process, Filtration of Hot and IN 
Cold Saccharate and First and Second Carbonation Juice 
in Beet Sugar Factories, Sweetening off in Cane Sugar 
Refineries, Washing, ete — and 
Low Density Thickening, Save-Alls in Paper Mountings, sq 
— canes pb lhag Ronen _— Handling Lime Mud in the Manufacture of Caustic Soda 
OLIVER Continuous FILTER CO. | 
a. 
San Francisco NEW YORK London, W.C. 
501 Market Street Aeolian Building 11 Southampton Row 
South Africa: Edward L. Bateman, Locarno House, Loveday & Main Streets, Johannesburg 
(SS = = == 
YY, | 1G 
SN | d a ISS 
ss; Send your Enquiries for iS 
S4.SA S WAV A 
SS | Vacuum Pumps, Hydraulic Presses, Com- SS 
NN | NN 
SAAS ° . e GES 
ee | pressed Air Presses, Emulsion Cleaning, py 
weege . . . VW, CA 
aK : Paper Coating Machines, Festoon Drying _ | poe 
RN SN 
SS | Gear for Papers or Fabrics, Paper and 7 SS 
VAYA bd e e ° be SASA 
Coty Fabric Cutting Machines, Reeling Machines | #% 
Win m Nn 
NN | and Winders. | NS 
Eide | Any Kind of Metal Work for the Chemical Industry. | Zz 
NINY NIN 
AE Telephone : SAL 
tity, | Me 
<q, stents = TSH. DIXON&Co.L1D. 1& 
WS | Tel . Nin 
SINS elegrams - SINS 
le | WORKS ROAD | Be 
NINY NIN 
Sp LETCHWORTH, Herts. ce 
4:34 O44044 
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TRADE 


GUIDE 























ACIDS CHEMICAL PLANT 
OLEUM all strengths) FURTHER DETAILS OF 
SULPHURIC MURIATIC Knowles Hydrogen & Oxygen Plants 
neste nl cane ARE GIVEN IN DISPLAYED 
ADVERTISEMENTS 
SPENCER CHAPMAN & MESSEL,L™® INTERNATIONAL ELECTROLYTIC PLANT CO. 
36, MARK LANE, E.C.3 "Phone—372 CHESTER — Wire—"lepeo” 








jus ANALYTICAL REACENTS 











B. D. H. CHEMICALS 
FOR ANALYTICAL WORK 


THE BRITISH DRUG HOUSES, 


Makers of Fine Chemicals 
Graham Street, LONDON, N.1 








YOU SHOULD REFER TO OUR 


MISCELLANEOUS ANNOUNCEMENTS 
FOR 
APPOINTMENTS, SECOND HAND 
MACHINERY FOR SALE & WANTED, 
SITUATIONS VACANT, Etc, Ere. 


Send fer MAdvertising Rates for thie Section 








AUTOMATIC TIME RECORDERS == 





eee CONSULTING CHEMIST 








TIME RECORDERS 


for the registration of workpeople’s time, 

printing in one or two colours, auto- 
matically showing irregular times. 

WATCHMEN’S DETECTORS. TIME STAMPS. 


THE NATIONAL TIME RECORDER CO., LTD. 


British Manufacturers and Patentees 


227/8 Blackfriars Road, LONDON, 8.E.1 





GROVE JOHNSON, F.C.S. (Lond.) 
8, Spring St., Sydney, N.S. W. 
Correspondence invited upon any matters, e.g., 
Concessions, Agencies, Processes, Supplies, etc., 
of interest to the Old Country and Australia. 
Mr. Johnson's family have been chemists and 
assayers in London for 200 years. Code 

A.B.C., 5th Edition. 











* DRUMS & TINS 











can get your Business Card 
on every buyer's desk at 
least once a week at a frac- 
tion of a traveller's cost. It 
is surely worth investigation. 


100 














JOHN FEAVER, Ltd. 


TOWER BRIDGE ROAD, 8&.E.1. 


TINS 


For PRESERVED PROVISIONS & FOODSTUFFS 
CANS for Varnish, Paint, DRUMS & TAPERS 
for Oils, Varnish. Samples and Prices om Application, 





fos 86 CHEMICAL PLANT 














“Broadbent” 
CENTRIFUGALS 


STEAM, BELT, ELECTRICALLY 
and WATER DRIVEN. 


New Catalogue on Request. 
THOMAS BROADBENT & Sons, 
HUDDERSFieLD * 


Telephone - 
1581 (4 lines) 





Telegrams 
“ Broadbent.” 





WRITE FOR PARTICULARS 


OF THE 


TRADE GUIDE SECTION 


IT IS WORTH YOUR WHILE 
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TRADE GUIDE 

















METALS (PRECIOUS) 












































« DRYING MACHINES *| oe 7 
DRYING MACHINES JOHNSON, MATTHEY & Co. 
AUTOMATIC AND CONTINUOUS 
TEMPERATURE UNDER PERFECT CONTROL 78/82 HATTON GARD! RDEN, oe E.C.1 
RICHARD SIMON & SONS, LTD. forme for industrial and research, purpotes 
BASFORD, NOTTINGHAM edk tn Fateh a 
Also Makers of Automatic Weighing Machinery Telegreme: Smith," London He eegees 
* DYES * MILLS we 
DyesturFs MontHLy SupPLEMENT ROLLER MILLS 
APPEARS IN 
THE CHEMICAL AGE ee Etc. 
SECOND WEEK OF EACH MONTH 
Write for Information Makers : 
We Can Interest You . len & GOODWIN, Ltd. 
Coldharbour, Poplar, London, F. 
* FILTERPRESSES * OIL AND FUEL * 





S. H. JOHNSON & Co., Ltd. 
CARPENTERS’ ROAD, 
STRATFORD,—E. 15, 


FILTER PRESSES 








ANGLO’S FUEL OIL 


for 
Steam-Raising, Diesel and 
Semi-Diesel ngines, etc 


ANGLO-AMERICAN OIL CO. LIMITED. 
36 Queen Anne's Gate, London, S.W.|! 








We mo—_—CCENERAL CHEMICALS 








RYDING & CO. ("*Parx’”) L™ 


_MAGNESIUM CHLORIDE) 


Magnesite Epsom Salts 
Chemicals for all industries 


Trafford Park, Manchester 


“Phone: 734 & 948 Trafford Park ABC 5th and 6th 
"Grams: ‘* Magchlorid, Manchester ™ Editions 





“ALCOHOL. 


FUSEL OIL WOOD ALCOHOL 
ACETONE KETONE 
ACETATE OF SODA 
Honeywill Bros. Ltd. 


79 MARK LANE, E.C.3 
Agents for The Industrial Spirit Supply Co., Ltd. 





* METALLURCY 











PIPE COILS 








THE METALLURGICAL SECTION 
“THE CHEMICAL AGE” 


FIRST WEEK IN EVERY MONTH 





Special Articles dealing with 
STEEL WORKS PROCESSES 





Refrigerating Machinery 
PIPE COILS & 
LAY OUTS 


Write for Particulars to 


LIVERPOOL REFRIGERATION CO. LTD. 
COLONIAL HOUSE, LIVERPOOL 





























| 
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TO ALL STEAM USERS 
G. F. EVANS & Co., Engineers, Only Address: 49, REPLINGHAM ROAD, LONDON, S.W.18 





FUEL SAVED and SMOKE Reduced by installing 
THE CARATION FIRE BARS _eRegisterea 474321) 


—_——Face 
Side 





ENDS MADE TO 
ANY SHAPE DESIRED 








Used by many Chemical Works, Paper Works, Breweries, Laundries, etc., giving satisfactory results 
Send us Your Enquiries Adapted to every type of Boiler 


rr +9 ANTI-CORROSIVE PAINT 
FORT (BLACK) 


| 

‘ 
Excellent for all Iron and Steelwork. Withstands acids and alkalis; 
does not crack. Unaffected by atmospheric changes. Very large 











PITTIITITITITTT TIT 


When you buy 












| WOOD DISTILLATION 
| PRODUCTS 
| 
} 


covering capacity. Write for Samples and Lists of our products. 


THE HEWITT CONSTRUCTION SYNDICATE, LTD. 


39 Victoria Street, Westminster, S.W.1 








Such as 
SPECIALITIES : ( h ad a 
LIME BISULPHITE, sii : CALCIUM CHLORIDE, . r CO [ y 
SODA BISULPHITE, : CALCIUM CHLORIDE, 
SOLUTION : FUSED POWDER do 
Rey : DRY CALCIC “eer ~ | SHIRLEY ALDRED & Co.. Ltd. 
’ : 2 British Wood Distillers ou 
PURE CRYST. © POWDERED SILICA | SANDY LANE : WORKSOP os h 
BENNETT & JENNER, LTD., Manufacturing Chemists, ask the 
ABBEY LANE, STRATFORD, sk ONDON, E. a Z origin? 




















ill ML LUULUAAL UAT OS 


i'THE CHEMISTRY OF 
DK U4ss 


By NORMAN EVERS, B.Sc., F.L.C. 
Chief Chemist to Messrs. Allen and Hanbury. Crown 4to. Price 32s. 6d. net. 


This book provides for the first time a concise yet scientific description of the substances used 
in medicine from the standpoint of pure chemistry; that is to say, it deals with the chemical 
constitution and reaction of drugs, and the chemistry of their manufacture, whether obtained 
from natural sources or prepared by chemical synthesis. 


CONTENTS IN BRIEF : 


Syntuetic Drucs:—Hypnotics. Antipyretics. Local Anasthetics. | General Anesthetics. | Antiseptics. | Compounds of Arsenic and 
Antimony. Compounds of Mercury. Miscellaneous Synthetic Drugs. Drucs oF Naturat Oricin :—Alkaloidal Drugs: Introduction. 
Opium. Cinchona. Belladonna and Hyoscyamus. Nux Vomica. Coca. Ergot. Caffeine and Theobromine. Other Alkaloidal Drugs. 
Drucs not Contatninc ALKALoips:—Glucosidal Drugs. Purgative Drugs. Drugs contaning Essential Oils. Drugs of Animal Origin. 
Miscellaneous Drugs of Natural Origin. Appenpices:—Lisis of Synthetic Drugs with their Chemical Composition. Drugs containing 
Alkaloids. Drugs whose action is due to Essential Oils. Drugs not falling into the above groups. 


SOME REVIEWS : 


‘**The Chemistry of Drugs’ is the first book to treat the subject in the light of modern research . . . the author may 

be congratulated . . . the book will prove a valuable work of reference. . . . The whole of the work has been done 

with great judgment.”—PHARMACEUTICAL JOURNAL. 

** Covers the chemistry of an extremely large range of drugs used in medicine and provides a manual of the greatest possible 

value to manufacturers. . . . The conciseness of Mr. Evers’ arrangements is greatly to be commended, the necessary 

details being given with a directness that enhances the volume as a book of reference.”—CnEMIST AND DruGcIST. 

‘*Mr. Evers, who is chief chemist to Messrs. Allen and Hanburys, Ltd., has carried out his stupendous task in a most 

satisfactory manner and has produced a very valuable reference work.”—MepIcAaL TIMEs. 

‘* The book is the best example we have yet seen of a legitimate attempt at forming a chemical scheme of the drugs.” 
—INnpustRIAL CHEMIST. 

NOTE.—A 64-page catalogue of scientific and technical books sent post free. 


HHuhilliite= 






MUTUAL UCU UTC TUTTO UO ACL 
HNIININNIALNLLY ATULUUULISALLU LULL 





NAULULL 












atm a7 ERNEST BENN, Ltd., Bouverie House, 154, Fleet St., E.C.4. iam 





fz 













































June 25, 1927 The Chemical Age XXV 
S2IUNNNCUNUULIIIAUT A HA TU 
= MANUFACTURERS OF = 
= WELDED STEEL = 
= i DRUMS Petrol Can = 
= Y and = 
= STEEL Patent Welded Drum = 
= CONTAINERS = 
= of all = 
= DESCRIPTIONS = 
= Contractors to H.M. Government = 
= Admiralty, Air Ministry, War Office, = 
= India Office, Crown Agents, Gc. = 
= Patent Welded Keg = 
= P. D. MITCHELL, LTD., DUNDEE, SCOTLAND 2 
= Fs or eR pane ion” London Office: 4, BROAD STREET PLACE, E.C.2 co:es} 3.5 55d" = 
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THE CHEMICAL AGE || THE “UNIQUE 
publishes three Special Supplements during 
the Month. THE METALLURGICAL MIXER 
SUPPLEMENT (Ist week), THE DYE- Capacities from 5-100 

STUFFS SUPPLEMENT (2nd week), gallons. 

THE CHINA CLAY TRADE REVIE Smaller size for hand 

(3rd week). Each of these supplements may power. 

be subscribed to separately, and the price 
to Home Subscribers is 7/6 and to Foreign The Automatic Scraper Gear 
Subscribers 10/-. The last issue in each eesti ~~ Seaiaa 
month is a ‘“‘ Special Number.’’ The Annual 
Subscription to THE CHEMICAL AGE— eee a a 
including all Supplements, Special Numbers, are kept in Constant Motion. 
and THE YEAR BOOK AND DIARY is 








21/- (United Kingdom) and 26/- (Abroad). 


Designed as a Machine to give an Absolutely Perfect 
Blending and Incorporating at a Moderate Price. 





To the SUBSCRIPTION MANAGER, 


For Ointments, Face and Vanishing Creams, 
THE CHEMICAL AGE, 











BOUVERIE HOUSE, 
154, FLEET STREET, LONDON, E.C.4 


PRION Fos ohcey ness sccrececies for which sum you will post 








Soap Manufacture, Boot Polishes, Malt and 

Cod Liver Oil blending, Tooth Pastes and all 

preparations where liquid pastes or powders are 

blended together and cooled in the process to 
prevent settling. 





W. ROWLANDSON & Coa., 
75N, MARK LANE, LONDON, E.C.3 
or 46x, FENWICK STREET, LIVERPOOL. 
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Miscellaneous Announcements 


1d. per word, minimum 2/-, 3 insertions for price of 2. Sales by Auction, &c., Semi-displayed, 8/0 per Inch, 4/6 per Half-inch per Insertion. 








Official Announcements 








| BRITISH ASSOCIATION 
OF CHEMISTS 


| Unemployment Insurance. 
Legal Aid. Income Tax Advice. | 








| Appointments Bureau. 

| Write for particulars to :— | 
| GENERAL SECRETARY, 
‘*‘EMPIRE HOUSE,” 


175, PICCADILLY, 
LONDON, W.1 











Machinery, Plant, &c., 
For Sale 





>, ICHRAN BOILER Vertical 
Multitubular), No. 8001, 3ft. bv 


6 ft. 9 in., too lb. wy tested to 


200 lb., complete with smoke-box, 
amneol anda ] Htting a in”? ° 
funnel, and all fittings ; new in 1623 
for few months onlv, 


present insured at 
pressure Any reasona 
spection 1 


original 
- offer. In- 


ippointmen BRITISH 





LAUNDERERS RESEARCH Associa- 
TION, Hill View Gardens, Bell Lane, 
Hendon, N.W.4. Telephone, Hendon 
rey. 


HEMICAL BALANCE, by 
ling. 
Vertical Boiler, 30 in. high, 18 in. dia., 
complete, all fittings, 50 Ib. w.p. 
Autoclave, 42 1n. by 21 in., galvan- 
ised, hinged door, 25 lb. w.p. 


Oert- 


Full particulars and prices from 
D. C., 26, Culmington Road, W.13. 


FRe® SALE, latest model Crossley 
double cylinder gas engine, com- 
plete with gas plant; type S. E. 
223 Electri 126 H.P. constant load. 
Excellent condition.—Box 882, THE 
CHEMICAL AGE, Bouverie House, 154, 
Fleet Street, E.C.4. 


er: SALE.—One 7 ft 
Geared Torrance Mill, (¢ 
Pan. Also one 3 ft 
practically new 
appointment—Apply 
Propucts Co., Lrp 
cestershire 


Positive 
ast Iron 
Both mills 
Inspection by 
THE BEETLE 
Oldbury, Wor- 


} 
aitto 


Machinery, Plant, &c., For Sale— 
continued. 
N ANLOVE, ALLIOTT VACUUM 
. FAT MELTING PLANT, com- 
prising Johnson Vacuum Drier, Pump 
and Condenser, Boiler, Pan, Engine, 
Bone Cracker, Disintegrator. Practi- 
ally new. Bargain. Send forourlatest 
Catalogue—Harry H. Garpam &« 
Co., Ltp., Staines. ’Phone 08. 
? WERNER ‘‘UNIVERSAL ”’ 
Rubber Washing Machines: four 
small Steam Heated Mixing 
Rolls ; Hydraulic Vulcanising Press, 
t Davlights ; Melvin Jacketed Mixing 
Machine with Gunmetal Blades. Send 
for our latest Catalogue Harry H. 
& Co., Lrp., Staines. “Phone 





Sets 


GARDAM 


as 





Miscellaneous Sales 


HARCOAL, ANIMAL and VEGE- 
TABLE horticultural, burning, 
filtering, disinfecting, medicinal, in- 
sulating; also lumps ground and 
granulated; established 1830; con- 
tractors to H.M. Government.—Tuos. 
Hi11-Jones, Lrtp., ‘“‘ Invicta’’ Mills, 
Bow Common Lane, London, E. 
Telegrams: ‘‘ Medikaster, London.”’ 
Telephone: 3633 East. 





a paar aes FOR SALE.—Solvent 
and Heavy Naphtha, water- 
white. Rubber and Paint Manufac- 
turers please inquire.--BROTHERTON 
AND Co., Ltp., Leeds. 


Miscellaneous Wants 


(ee of every description of 

chemical and other materials 
for the trade, with improved mills.— 
Tuos. Hitt-Jones, Ltp., “ Invicta ’”’ 
Mills, Bow Common Lane, London, E. 
Telegrams: ‘‘ Medikaster, London.” 
Telephone: 3633 East. 








Situations Wanted 
B S (Hons. Chem.), 4 years as 
° C. Accumulator Chemist and 


Works Supervisor, experienced in 
electrochemical and analytical work, 
with some research, desires change 
giving greater scope. Highest refer- 


ences. —Box 883, THE CHEMICAL AGE, 
Bouverie House, 154, Fleet 
E.C.4. 


Street, 





OLLOID CHEMIST, 32, Univer- 
sity Graduate, wide experience, 
manufacturing, analytical, research 
work ; wishes engagement with respon- 
sible firm with good prospects for cap- 
able and energetic man.—Apply, Box 
881, THE CHEMICAL AGE, Bouverie 
House, 154, Fleet Street, E.C.4 


Appointments Vacant 


DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH. 


ESEARCH CHEMISTS are _ re- 
quired at the Builaing Research 
Station, Garston, Herts, the Chemical 
Research Laburatory, Teddington, the 
Fuel Research Station, East Green- 
wich, and local stations of the Physical 
and Chemical Survey of the National 
Cual Resources. Candidates should 
possess a good honours degree in 
chemistry or equivalent qualifications, 
and some research experience. Prefer- 
ence will be given, other things being 
equal, to ex-service candidates. 
Further information, including par- 
ticulars as to salary, together with the 
necessary form of application, may be 
obtained from the SECRETARY, De- 
partment of Scientific and Industrial 
Research, 16, Old Oueen Street, S.W.1. 
Completed forms of application must 
be returned not later than July <1. 


CITY OF BRADFORD. 


= Sewage Committee of the 
Bradtord Corporation are con- 
templating the appointment of a 
SUPERVISOR of their Sulphuric 
Acid Plant. 


Persons desirous of being con- 
sidered should write to the under- 
signed stating (1) their experience in 
operating Mil!ls-Packard Chamber 
Plants in combination with Harris 
Furnaces burning pyrites, and (2) 
salary required, betore July 2, 1927. 


H. WonTNER-SMITH, 
Sewage Works Engineer. 
Esholt Hall, near Shipley. 





Patents and Trade Marks 


MPROVEMENTS IN AND RE- 
LATING TO THE PRODUC- 
TION OF AROMATIC SULPHONIC 
ACIDS. British Patent No. 202,975 
for disposal by sale or licence.-—Par- 
ticulars obtainable from TECHNICAL 
Recorps, Lrp., 59-60, Lincoln’s Inn 
Fields, London, W.C.2 





ING’S PATENT AGENCY, LTD. 
(B. T. King, Registered Patent 
Agent, G.B., U.S., and Can.), 146, 
Queen Victoria Street, London, E.C.4. 
Advice Handbook and Cons. free. 
40 years’ refs. “Phone: Central 0682. 




















